AD=A097 &92

UNCLASSIFIED
[

KINNETIC LABS INC SANTA CRUZ CA ) F?
IN=SITU FIELD DATA GATHERING STATIONS: SAN FRANCISCO BAY=DELTA

MAR 81
KLI=-81=1-APP=1-11

G 8/8
1==ETC (V)




\
] 5‘”" " J
}\ Lot '3
s »&:‘s o~}
o\ Lk W .
oy .
cO vy B e
o s
b‘ %N-SITU FIELD DATA GATHERING STATIONS t 4
@ AN FRANCISCO BAY-DELT / l
- . B | |
: _’S:ALINITY INTRUSION WITH NAVIGATION ;HANNELS’ ' 3
o) Contract No. DACWO7-768-C-0049 .
< Q(ﬁ ;
ay
£INAL REP.T /
e ‘ .« . . .
~ APPENDICES 1-11% S s 4
! i
- A
To: Department of the Army A
San Francisco District, Corps of Engineers
211 Main Street
. San Francisco, California 94105

- e, ey LA

T PR A ..
N P A RSP

Y

t :j\i;{’k:‘,. ;d FINSER OF I’J.LG.&« el PR 5 1.
) /ﬂé R - S ORCE LVAIBBY |
QC/ I -81-1+ ﬂ//f -iQIJ , ipproved for public release;
Ll { January 1981 . __ _
E Revxsed 8 Margh P81 ; distribution unlimited.
2 (5274
“ KINNETIC _
LABORATORIES
INCORPORATED

P.0. BOX 1040 .
LABORATORY: ONE POTRERO STREET

SANTA CRUZ, CALIFORNIA 85061
(408) 423-6830

rpeurc-oCRRNRER

} 624 W. INTERNATIONAL AIRPORT ROAD AR A
SUITE 104 -t .
ANCHORAGE, ALASKA 99503 '
(907) 276-6178

RNt A L5 A ARSI PR IS LIS
\




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




Appendix No.

1.
2.
3.
4.
5.
6.
7.

10.
1.
12.

LIST OF APPENDICES

Title

Scope of Services

Field Data Sheet Forms

Summaries of Project and Field Activities
Significant Contract Modifications
Documentation of Vandalism at San Pablo
Station Elevations, Mcnument Record Sheets

Special Study of Tide (Pressure) Sensors
for Response and Calibration

Fortran Salinity Computation

Clocks and Time Marks for Cassette
Recorders

Equipment Descriptions and Specifications
Instrument Calibration Test Sheets

Field Data Sheets (Bound Separately)




APPENDIX 1

Scope of Services




Contract MNo. DACWO7-78-C-0049
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SCHEDULE "A"

SCOPE OF SERVICES @

1. Obligation of the Contractor. The Contractor shall: (a) install
and maintain instrumentation suitable for gathering prototype data on
San Francisco Bay-Delta; (b) dcvelop the necessary software to convert
the data into the specified form as set forth in paragraph 3; (c) fur-
nish documentation of required computer programs; and (d) furnish the
results to the Government in the form and at the times set forth below,
and furnish all necessary personnel, facilities, equipment, materials
and transportation to perform the work described herein in a profes-
sional manner. His representatives shall be available to meet with
Government personnel at checkpoints and at other times as requested by
the Contracting Officer. The Contractor shall perform his services in
accordance with this Schedule and the General Provisions. He shall wake
appropriate use of information furnished by the Government.

2. Obligation of the Government. Government personnel will be avail-
able for advice and comments on all work under this contract. They will
meet with the Contractor at the checkpoints to discuss his prcgress and
to give guidance. Any comment, advice and/or guidance given by Govern-
ment personnel will be to assist the Contractor in performing his work
and will not change his scope of services or release the Contractor from
performing all work required hereunder unless written notification of
such, signed by the Contracting Officer, is received by the Contractor.

3. Description of the Work. The purpose of prototype data acquisition

under this study is to obtain a quantitative, detailed, data base on
salinity, temperature and turbidity variants with tides and rurrents.
The information will be used to evaluate the "noise" and short and long
term response time of the prototype and the results of physical mcdel
tests. The data by itself will serve as a historic hydrodynamic model
of Carquinez Strait. Two types of stations are to be installed: de-
tailed in-situ stations and limited in-situ stationms.

The detailed in-situ stations will observe at three levels in the
water column (nezar surface, mid~depth and near bottom) the follawving
parameters: current velocity (magnitude and direction), salinity (from
electrical conductivity), temperature, and turbidity (perceat transmis-
sion). Information of tidal elevation will be obtained using a pressure
sensor in the water column. Sample interval will be thirty ninutes over
3 two-year period. Station locations are:




longitude  lLatitude

a. Suisun Bay at Chipps Island Pile "2z7" 121°55°59"” 38°03'06"
b. Suisun Bay at Port Chicago Pile "17" 122°01'12" 38°03'46"

c. Suisun Bay above Benicla Br. Pile "6" 122°06'32"  38°02'33"
d. Carquinez Strait Pile 20" 122°11°'39" 38°03'15"
e. San Pablo Bay Pile "9" 122°21'04" 38°02'32"

A limited in-situ station shall be installed to record mid-depth
salinity, turbidity, and temperature at the following location:

Longitude Latitude

a, Grizzly Bay 122°02'19"  38°07'04"

Exact station locations and installation shall be cleared with the
Coast Guard. .

.For the above instrumentation, the precision of parameter measure-
ments shall be: -

a. Tidal stage (+ 1 cm MLLW 10 sec. sample)
b. Currents (magnitude + 0.05 m/s and direction + 5°)

¢. Electrical conductivity corresponding to salinities of one to
twenty-five parts per thousand (0.02 millimho/cm)

d. Temperature + 0.1°C
e. Turbidity (optical transmissibility) + 27 full scale

The government will furnish the necessary electronic data-gathering
and recording equipment. The Contractor shall furnish all mechanical
equipment necessary for proper field installatiom. He shall also obtain
mooring insurance on the government-furnished equipment. He shall
maintain all equipment in operating condition so that specificatigns are
met, Contractor shall safeguard government equipment in his care and
shall report the use of spare parts in his monthly report and shall
return the spares or their substitutes at the completion of this con-
tract.

Data from the detailed starions shall be collected on tape znd
cormputer reduced by the Contractor using government-furnished computer
(LBL) as follows:

a. Tidal Elevaiion.

’ (1) For each station, plot filter=d data versus time




(2) For HH, LH, HBL and LL, plot elevations verzus tine
versus distance

(3) For HH, LH, HL, and LL, plot time lag versus time
versus distance.

b. Currents.
(1) For cach station and each depth plot data versus time.

(2) For each station and slack, maximum ebb and maximum £flood,
plot vertical lag time versus time.

(3) For each depth and slack, maximum ebb and maximum flood,
plot lag time between stations versus time.

c. Salinitf.
(1) For each station and each depth, plot data versus time.
(2) For each depth, plot salinity versus distance versus time.
(3) For each station, plot salinity versus depth versus time.
d. Temperature.
(1) TFor each station and each depth, plot data versus time.

(2) For each depth, plot temperature versus distance versus
time.

(3) For each station, plot temperature versus depth versus
time.

e, Turbidity.
(1) For each station and each depth, plot data versus time.

(2) TFor each depth, plot turbidity versus distance versus
time,

(3) For each station, plot turbidity versus depth versus time.

(4) Plot turbidity versus salinity.

Data from the limited station shall Le collected on tape and cown-
puter reduced by the Contractor is follows:




30 days per year.
4, Checkpoints.

Checkpoint 1

Checkpoint 2

Checkpoint 3 thru 14

Checkpoint 15

a, Salinity - plot data versus time,
b, Temperature - plot data versus time.
c. Turbidity - plot data versus time.

The maximum data gap shall not cxceed one month for any one sta-
tion., Total down time during the period of observation shall not exceed

Details for station installation including
location, support systems, instrumentation,
calibration procedures and data reduction.

Report of installation completion including
description of sites, stations, instrumentation,
data reduction format (tape layout), users
manual, and calibration reports.

Monthly reporting of data with edited
computer reduction plots in microfiche, and
raw and reduced data on tapes.

Final Report, including complete data reduction
for the period of installation, and final
user’s manual for the data reduction programs.

5. Period of Services and Reports. The Contractor shall perform the

following form:

even parity.

work to obtain data for a one-year period. The raw and recduced data for
each month and twenty copies of the specified plots in wmicrofiche form
shall be delivered to the Government within fifteen days after the end
of each month. The raw data shall be delivered to the Government in the

a, 9-track, 800 bpi tape, ASCII.

b. Tape shall be blocked 12 §0-rharacter records per block,

c. The first tape record will te a header containing the following

information: an identifying label of 1-10 characters; data and
’ time (GMT) of first sampling on the tape; date and time (GMT)
, of the last sampling; number of tapes in month's srbmittal,
’ sequence number of reel, if a multi-reel submittal, and the
number of records on the reel.
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d. Each rvcord will represent one data sampling and will contain
at least a station 1D, data and time (GMT) of sampling, current
magnitude in cm/sec, current direction, salinity to tenths in
parts per thousand, tcmperature, turbidity, and tidal stage in
centimeters.,

e. One wonth of data per tape.

The schedule for checkpoints commencing with the notice to proceed
is as follows:

Checkpoint 1 15 Calendar Days

Checkpoint 2

45 Calendar Days
Checkpoints 3-14 - Monthly starting 45 days after Checkpeint 2
Checkpoint 15 - 430 Calendar Days
A final report will be submitted 430 days after the notice to
proceed. The final report will discuss instrumentation at the sites and
present composite plots of the two years of data. The final report will
be typed single spaced on 8x10-1/2 inch sheets. Illustrations shall be

computer plots, paper or microfiche, suitable for reproduction.

Optional Services.

1. The government may, at its nption, authorize the Contractor to

attempt recovery in the event of loss or damage to government equipment,
If thﬂs option iIs exercised, the Contractor shall search and recover
such items as may be found within a two-day search,

II. 1If the equipment is recovered in operating condition, the govern-
ment may, at its option, authorize reinstallation of the equipment.
Should it exercise this option, the Contractor 3hall perform such rein-
stallation.

III. If the equipment is not reccvered in operating condition, the
government may, at its option, authorize repair or replacemant, and
should it exercise this option, the Contractor shall pay for the cost of
such repair or replacement and reinstall the equiprent.

IV. The governmaent may elect to extend the period of services another
year by giving notice to the Contractor at least 90 calendar days before
checkpoint 14. If this option is exercised, the checkpoint definitions
and schedules will be modified by changing "Checkpoints 3-14" to read
"Checkpoints 3-26," ''Checkpoint 15" to read 'Checkpoint 27," and "430"
days to read ''795" days.

Payment for optional services shall be as stated in article 4,
Compensation to the Contractor.
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CORPS OF ENGINEERS PROJECT DACW07-78-C-0049 In use from

SAN PABLO - CHIPPS ISLAND

GROUND TRUTH DATA SHEET

STATION (spell out): STATION NO.:

CALIFORNIA
CALENDAR DATE: MONTH (spell out):

February 1979 to
Eebruary 1980

DAY YEAR

(leave blank)

CALIFORNIA ARRIVAL TIME:

DEPARTURE TIME:

RECORDER'S SIGNATURE:

PURPOSE OF STATION VISIT:

1) Visual Insvection E:] 2)
3) Tape Change ] 4)
5) Damage Repair [:] 6)

PHYSICAL DATA:

DIRECTION TOWARD WHICH CURRENT IS FLOWING (degrees magnetic):

Instrument Cheack [:]

Battery Change [:]

other [ ] :

TIME: EBB OR FLOOD?:
FLOW METER READINGS (start): (end) :
FLOW METER TIMES (in water): (out of water):

(leave blank)

COMMENTS ON CURRENT:

BUCKET TEMPERATURE °C:

SALINITY BOTTLE NUMBLR:

(leave blank)

REMARKS (problems with equipment, etc.):




REVISED FORM--In use
from February-July 1980

CORPS OF ENGINEERS PROJECT DACWQ7-C-0049
SAN PABLO - CHTPT, ISLAND
GROMWT TxUTH DATA SHEET
INITIAL

STATION (spell out): STATION NO.

CALIFORNIA
CALENDAR DATE: MONTH (spell out):

(leave blank)

CALIFORNIA ARRIVAL TIME: DEPARTURE TIME:

' TASKS ACCOMPLISHED ON THIS STATION VISIT:

PHYSICAL DATA:

DIRECTION TOWARD WHICH CURRENT IS FLOWING (degrees magnetic):

TIME: EBB OR FLOOD?:

l FLOW MTR REVS (start): (end) : (diff):

{ FLOW MTR TIME (in water) : (out) : (Aiff) :
REVS/MIN: SPEED:

COMMENTS ON CURRENT:

BUCKET TEMPERATURE °C:

SALINITY BOTTLE NUMBER: FIELD SALINITY:

(leave blank)

REMARKS (problems with equipment, etc.):




CORPS OF ENGINEERS PROJECT DACWO7-78-C-0049

In use from
February 1979 -
February 1980

SAN PABLO - CHIPPS ISLAND
DATA LOGGER CHECK SHEET

STATION (spell out)

* STATION NUMBER *

CALIFORNIA

CALENDAR DATE: MONTH (spell out)

DAY *

CALIFORNIA ARRIVAL TIME

YEAR o

DEPARTURE TIME

(leave blank)

RECORDER'S SIGNATURE

TASKS ACCOMPLISHED ON THIS STATION VISIT

]
[]
1

1) Visual Inspection
3) Tape Change

5) Damage Repair

INTERROSATION VALUES

2) Instrument Check
4) Battery Change
6) Other

min

ZERO | +BATT | -BATT| +ID Vg VY DIR -ID/DEPTH C T Tr
PROBE 1 (top)
PROBE 2 (mid)
PROBE 3 (bottom)
INTERROGATION TIME
TIME METERS OUT OF WATER: Probe 1 Probe 2 Probe 3

TIME OLD CASSETTE REMOVED

OLD CASSETTE LABEL:* lc E r

|

41 . I l €é———— write A or B

TStation Number
(2 digits)

T
IS NEW TAPE IN CORRECTLY?
ON BOTH TAPE CASSETTES? * [::::]

TIME RECORDER RESET

[ ]

T Start Month
(2 digits)

DID YOU WRITE THE CORRECT INFORMATION

DID YOU CLOSE THE LATCH? [:::::]

TIME ALL METERS SUBMERGED: Probe 3

IF YOU HAVE SEEN THE TAPE ADVANCE, PLEASE NOTE TIME AND DATE (spell month):

Probe 2 Probe 1

REMARKS (problems with equipment, etc.):
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INITIAL

CORPS OF ENGINEERS PROJECT DACW07-78-C-0049

STATION (spell out)

CALIF. CALENDAR DATE:

SAN PABLO - CHIPPS ISLAND

DATA LOGGER CHECK SHEET

* STATION

CALIF. ARRIVAL TIME

MONTH (spell out)

* DAY

REVISED FORM--In use
from February - July
1980

NUMBER*

* YEAR

DEPARTURE TIME _

(leave blank)

TASKS ACCOMPLISHED ON THIS STATION VISIT:

MTR#

+ID Vo

INTERROGATION VALUES

v, DIR

R <) -1D/DP

TOP

MID

BOT

+

OLD BATTERY

BM TO DPTH

BM TO WL

DPTH DK DPTH

CALC SALT

+

NEW BATTERY

top
bot

INTERROGATION TIME

TIME METERS OUT OF WATER: Probe 1

TIME OLD CASSETTE REMOVED

Probe 2

Probe 3

B —————

OLD CASSETTE LABEL:’{v CE

1] le—writenors

Station Number Start Month
(2 digits)

(2 digits)

IS NEW TAPE IN CORRECTLY? [:l DID YOU WRITE THE CORRECT INFORMATION ON THE CASSETTE
AND DID YOU CLOSE THE LATCH? [:1

TIME RECORDER RESET

TIME ALL METERS SUBMERGED:

Probe 3

Probe 2

Probe 1

IF YOU HAVE SEEN THE TAPE ADVANCE, PLEASE NOTE TIME AND DATE (SPELL MONTH

):

REMARKS (PROBLEMS WITH EQUIPMENT, ETC.):

CLOCK READING:

TIME OBSERVED:

2~-4




CORPS OF ENGINEERS PROJECT DACW07-78-0049

SAN PABLO BAY - CHIPPS ISLAND

NOTICE OF INSTRUMENT CHANGE OR DATA INTERRUPT

DATE:

STATION:

INSTRUMENT PACKAGES INVCLVED:
DATE OF CHANGE:

NATURE OF CHANGE OR DATA INTERRUPT (INCLUDE ALL TIMES):

2-5




APPENDIX 3

Summaries of Project and Field Activities




Summaries of Project and Field Activities

In-Situ Field Data Gathering Stations,
San Francisco Bay/Delta Salinity
Intrusion with Navigation Channels
(Contract DACWO07-78-C-0049)

15 December 1978 - InterOcean monitoring equipment received
in Santa Cruz.

18 December 1978 - Unpacked équipment.

19 December 1978 - Initial equipment checkout and station
assignment - results: found one meter (SN 6271004, top
meter, Port Chicago) with a non-functional compass and

one (SN6271012, top meter, Chipps Island) with intermittent
problems with all sensors.

20 December 1978 - InterOcean Systems, Inc. sent electronic
engineer to aid in meter testing. He fixed a loose connection
in meter SN6271004 to fix compass problem and meter SN6271012
would not malfunction as before. A short test was run

during the day of each station system--results showed
everything was fine. A long-term test was set up for each
station system.

27 December 1978 - Each current meter system was tested to

check definition of V4 and V,, relative to orientation marks
found on the meter. The results showed that only one meter
had probe oriented as defined in the literature; the

rest were opposite. The one meter (SN6271001) was altered

(KLI personnel) to read consistently with the others.

Another test was conducted to check each of the recorders--
all tested satisfactorily.

2 - 25 January 1979 - The original tow tank data compiled

by InterOcean Systems had never been delivered to the Corps
or KLI, so during this time numerous calls between KLI, the
Corps, and InterOcean were made. Current meter performance
data variations were never made clear hy InterOcean, and

KLI was reluctant to install the meters until it was certain
that all equipment met the project specifications. Late

in this time period, tow tank tests (conducted 9 - 10
Decemdler 1978) results were delivered, and it was determined
that 3 meters (SN's 6271004, 6271014, and 6271017) were not
within specs. Since InterOcean Systems would not retow the
meters, KLI arranged to retow the meters at its own expense
at Berkeley.




-

During this time period, the tape reader was received in
Santa Cruz from InterOcean Systems, Inc. After successfully
mating the reader to the computer, it was found that it would
not read tapes which had been previously read at InterOcean.
The reader was then returned to San Diego where it was dis-
covered that the tape read head had been misaligned. After
receipt back in Santa Cruz, tapes were then successfully
translated. It was noticed, however, that interrupts in tape
reading with accompanying data shifts happened at irregular
intervals. InterOcean claimed this was normal and no more
repairs were carried out.

26 January 1979 - A final checkout of all meters was carried
out. All systems seemed OK in air except one, SN 6271012,

the same one found to have intermittent problems during the
initial checkout but not since then. Since no operation man-
uals had ever been received from InterOcean and none of their
personnel was available to fix the problem, it was necessary to
troubleshoot the problems by phone. The problem was finally
located as a bad voltage regulator board. It was replaced with
the spare board which had been supplied with the spares package
and everything checked out fine.

31 January 1979 - Conducted tow tank tests at Berkeley with the
meters listed above and with recorder #6330225. Results showed
only 2 of the 3 meters were recorded, except for the very first
record when all 3 meters were recorded. Of the records avail-

able, little to no improvement over the data provided by Inter-
Ocean was evident.

It was also noted during the tow tank tests using the sur-
face readout, that the turbidity readings of each meter was
greater than 100%, one reading 123%.

1 February 1979 - Each meter was tested for turbidity in a tank
of tap water. All meters except one (SN 6271001) were found to
be off; the range was 92 - 124% with most meters over 100%.

2 February 1979 - Since InterOcean would not travel to Santa Cruz
to recalibrate the turbidity sensors, KLI personnel opened each
pressure case and recalibrated each meter using distilled water.

2 - 5 February 1979 - Since one meter did not record during the
tow tank tests, a test was set up using the 3 meters and the
recorder used on tow tests. Using the same data acquision rate
to be used during actual data collection on two different record-
ers, it was found there was. no problem. The problem noted during
the tow tests was then assumed to have been caused by the exten-
sive turning on and off of the recorder between tows.

3-2
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It was noted, however, that recorder #6330228 (that
assigned to the Benicia-Martinez Bridge Station) would give
variable data recording lengths upon reset. The spare recorder
was then substituted for that station, and the faulty recorder
returned to InterOcean for repair.

6 February 1979 - Each recorder was checked again for cycling -
all except that noted above checked out fine. The Operation
manuals arrived from InterOcean Systems.

7 February 1979 - Unsuccessful attempt to install San Pablo
station.

8 February 1979 - San Pablo Bay station installed.

9 February 1979 - Benicia-Martinez Bridge and Grizzly Bay
stations installed.

14 February 1979 - Carquinez Straits, Port Chicago, and Chipps
Island stations installed.

28 February 1979 - First scheduled bi-monthly "fly-by" service.
Changea tapes at all stations and did meter by meter checkout
using surface readout system. All checked out fine except the
depth sensors at San Pablo and Chipps Island were reading much
shallower depths than possible. It was assumed that these were
defective.

2 March 1979 - San Pablo station was revisited, the meters
pulled up and the bottom sensor (SN 6271019, I.D. 0.9v) replaced
~with the spare meter on hand (SN 6271015, I.D. l.1lv). The de-
fective sensor was shipped back to InterOcean for repair.

o e e it e e At o

9 March 1979 - Received back repaired meter from InterOcean and
replaced bottom sensor at Chipps Island (SN 6271020, I.D. 1.6v)
with the repaired meter (SN 6271019, I.D. 0.9v). Returned the
defective meter to InterOcean for repair.

19 March 1979 - First day of first scheduled monthly service
trips to each station. Visited San Pablo station, pulled all
meters, replaced badly corroded sacrificial zincs on all meters,
cleaned turbidity sensors, and checked depth sensor on bottom
meter. The turbidity sensors on all meters were noted to be
defective upon surface checkout after reinstallation.

Went to Carquinez Straits station and pulled all sensors.
Since the cable and tensioning turnkuckle in the mooring had
been noted to be corroding, the whole assembly was changed
(all moorings are now heavily zinced). Upon reinstallation of
the meters, the depth sensor on the bottom meter was reading too
high as noted for the other defective meters.

20 March 1979 - Full monthly service carried out on Benicia-
Martinez Bridge station - all was fine. Also full monthly
service carried out on the Port Chicago station. Everything

3-3




checked out fine except that the recorder would not initiate

a new record when the reset switch was flicked. ~The spare
recorder was exchanged for the faulty one. Also the depth
sensor showed signs of having the same problem as noted earlier
for other stations.

The stations at Grizzly Bay and Chipps Island had tape and
battery changes only.

21 March 1979 - Since so much trouble was being noted with
equipment, a technician was ordered from InterOcean to fix the
defective equipment in the field. InterOcean complied and sent
a man late on 20 March 1979. He then accompanied the field crew
on 21 March 1979. The Port Chicago station was raised and the
defective meter (SN 6271018, I.D. 1,2v) replaced by the meter
which had been shipped to InterOcean and had come back up with
the technician (SN 6271020, I.D. 1.6v). All checked out fine
using the surface readout system after reinstallation. The
problems with the depth sensors turned out to be improperly
tightened fittings inside the instrument. This allowed leakage
of the very viscous silicon fluid which fills the sensor after
the sensor was underwater. The pipe fittings had not been
wrapped with teflon tape nor tightened sufficiently.

The station at Carquinez Straits was then raised and the
defective meter (SN 6271007, I.D. 1.0v) replaced with the re-
paired meter from Port Chicago (SN 6271018, I.D. 1.2v). After
reinstallation, however, the surface readout system showed that
the sensor was not operating. The instruments were again raised
and the original meter from that station (SN 6271007, I.D. 1.0v)
which had been repaired was replaced on the mooring. After re-
installation, the surface readout check showed all was working
fine. The defective meter (SN 6271018, I.D. l1l.2v) was found to
have a badly soldered connector which had grounded out during
repair operations.

22 March 1979 - The InterOcean technician spent the day repair-
ing the defective meter and recorder. The recorder, however,
required factory repairs and had to be shipped back to Inter-
Ocean.

23 March 1979 - Pulled the San Pablo station and replaced the
electrical cables connecting the turbidity sensor with the in-
ternal electronics. It appears that the very strong currents

in the area buffet and flex the cable and connectors sufficiently
to allow leakage of salt water and therefore eventual but inevi-
table failure.

4 April 1979 - Bi-monthly service check. All stations had bat-
teries and tapes changed and all probes checked using the surface
readout system. The San Pablo and Carquinez Straits stations
each had dead batteries upon arrival and a reduced amount of

data on tape. A bad turbidity sensor was also discovered on

the mid probe at Carquinez, the symptons being very much like




those exhibited earlier by the San Pablo station which had

been cured by new cabling on the sensors. InterOcean was con-
tacted for new cables, but none were available off the shelf.
Production was held up by a faulty batch of components according
to InterOcean and shipment was not received until around 14 April
1979.

The remaining stations checked out in good condition.

9 April 1979 - The Carquinez station was checked to see if the
batteries were OK. At that time everything appeared in good
condition, although the turbidity sensor was still out on probe
2. A surprisingly small amount of tape was taken up on the data
reel. Since the recorder was seen to advance on schedule, it
was assumed that all was OK.

19 April 1979 - The beginning of the monthly full service check.
All the probes were raised, cleaned, zincs changed, and the
turbidity interconnecting cables secured to prevent further flex-
ing in the strong currents and subsequent failure. Again, both
San Pablo and Carquinez Straits had dead batteries and nearly
empty tapes upon arrival. Also, the San Pablo recorder would not
initialize a new program, so it was replaced by the spare recorder.
Subsequent repair by InterOcean revealed a faulty cable intercou-
necting two circuit boards which caused the probes to be continu-
ously powered up and thus draining the batteries.

At the Carquinez Straits station, it was necessary to re-
place the mid-depth probe with the spare since changing turbidity
cables or circuit boards did not correct the problem. The recor-
der also would not initialize a new program using new batteries
but manually moving the tape drive spindles seemed to remedy the
situyation. Subsequent repairs on the sensor revealed a broken
bulkhead connector in the endplate of the meter which had shorted
out. Physical damage was indicated. Since this was not a result
ot shipboard handling, it can only be assumed that something
drifting in the water column struck the probe.

20 April 1979 - The remaining stations were raised and checked.
All checked out well except at Port Chicago where the recorder
acted like the tape drive was sticky but did not seem to be
malfunctioning. Also at this station, the mid sensor was read-
ing very high in all functions after being on board, cleaned,
nendled, etc. Changing circuit boards, cables, etc. did not
solve the problem so the probe was not replaced but sent back
for repairs. Subsequent repairs showed a short in a connector
iio the mother circuit board. Also, for some unknown reason, the
mooring cables had become twisted. This is difficult to explain
since this would require the anchor to spin. Divers reported
that the anchor was partially buried. The twists were removed
from the mooring.

26 April 1979 - The repaired meters{2) and recorder were received
from InterOcean late on 25 April 1979. A check of San Pablo sta-
tion indicated all was in order. The Carquinez Straits station,
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however, again had dead batteries. The repaired recorder from
San Pablo was exchanged for the faulty one. Subsequent repairs
on this recorder showed another component failure, but different
from what failed in the other stations. The repaired mid-depth
sensor was not replaced on the mooring; that is planned for the
next full service trip (late May 1979).

The mid-depth sensor package was then replaced at the Port
Chicago station. No recorder problems were noticed on that visit.

2 May 1979 - The regularly scheduled mid-month fly-by. The
repaired recorder was also received back from InterOcean and

was picked up on the way from Santa Cruz to Martinez. Attempts
to exchange this recorder with the Port Chicago recorder were
unsuccessful because the repaired recorder (from Cargquinez
Straits) would not work. The old recorder appeared to be working
satisfactorily so it was retained at the station. Since inter-
mittent problems had been previously noticed, it was desired to
have a factory check of the recorder to be completely sure it
was fully operative.

All stations checked out 100% with the exception of the
mid-depth probe at Port Chicago where the conductivity sensor
did not appear to be functioning.

3 May 1979 - The recorder described above was opened and a loose
ccanection was found. Upon reconnection, the recorder functioned
again as expected. '

7 May 1979 - The Port Chicago station was pulled and the apparent
errant meter (6271008, I.D. 0.1 v) taken off and replaced by the
recently repaired "spare” (6271010, I.D. 1l.4v). After reinstal-
lation of all the meters, the surface readout check showed that
the same problems were still present at the mid-depth position.
The connecting cable was therefore suspected of being the prob-
lem. Checking the meter removed from the station with a new
cable confirmed this suspicion. Unfortunately, the cable length
for the center position is 33 feet and the spare cables that have
all connectors in place are 31 feet. Longer spare cables have
one end unterminated to accommodate all lengths of cable, so one
hHad to be cut and terminated to replace the defective one on the
station.

Also, the mooring cables which have been noted to have been
twisted at this station were untwisted and secured so that no
further twisting would occur. It appears that while tightening
the tw.rnbuckle to tension the line, one side of the anchor was
lifted just sufficiently to allow erosion from under one side.
The strong current forces on the meters and mooring must have
been enough to allow a slow spinning of the anchor with a resul-
tant twist to the mooring.

17 - 18 May 1979 - Full monthly service check. The Carquinez
Straits station mooring wire had corroded in half and the meters
were suspended by the electrical cables. Upon recovery, all
meters tested fine. The mooring was reinstalled, the mid meter
that had been there (SN 6271018, I.D. 1.2v containing a depth
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sensor) was replaced with another with no depth
6271008, I.D. 0.1lv). pth sensor (SN

Thg mid deptp cable was replaced with a new one at the
Port thgago station even though the old cable now seemed to be
functioning properly.

All other stations checked out in good shape.

31 May 1979 - During the bi-monthly servicing of the stations,
spurious data was discovered from surface checks of meter outputs

at station 1 (San Pablo). At this station all parameters from the
meter at the mid-depth (SN 6271013, I.D. 0.8v) gave spurious data,
and the turbidity sensor from the meter at the top~-depth (SN 6271017,
I.D. 0.6v) was out of service.

Also during this period of servicing the recorder at the Port
Chicago station failed to initiate properly. A gquick check revealed
a loose hex head on the tape drive, which was tightened in the field.
The recorder was returned to service after checking it for proper
initiation response.

8 June 1979 - During this repair visit to the San Pablo station,
the meters at the surface and mid-water depths were raised in an
effort to correct problems previously noted during the service
visit of 31 May 1979. The mid-water meter (SN 6271013, I.D. 0.8Vv)
was replaced with (SN 6271018, I.D. 1.2v) and sent to InterOcean
for repair. The surface meter (SN 6271017, I.D. 0.6v) was
returned to service after carefully cleaning the turbidity cable
connector.

During this visit our suspicions that heavy growths of
fouling organisms, i.e. hydroids, barnacles, and isopods, had
accumulated on the submerged equipment were confirmed. Further
fouling of submerged sensors was alleviated by periodic retrieval
and cleaning of the meters.




14 June 1979 - Once again the recorder (SN 6330226) at the Port
Chicago station had failed in service, so it was replaced with the
spare recorder (SN 6330227) and sent to InterOcean for evaluation
and repair.

27 June 1979 - This bi-monthly service check revealed the failures
of the surface meter (total failure) (SN 6271012, I.D. l.7v) and
bottom meter (current and depth failure) (SN 6271020, I.D. l.6v)

at the Chipps Island station and the turbidity sensors of the meters
at the mid and bottom depths at the Carquinez Straits station

(SN 6271010, I.D. 1.4v and SN 6271007, I.D. 1.0v, respectively).

2 July 1979 - During this repair visit the surface meter at the
Chipps Island station was raised and replaced with 3N 6271013,
I.D. 0.8v and sent to InterOcean for repair. Evidently, the
replaced meter had been struck by a submerged object, breaking
the shaft of the current sensor and flooding the interior of the
electronics package with water.

The failure of the turbidity sensors at the Carquinez station
was not corrected at this time. Heavy seas prevented safely re-
trieving and solving the problems.

13 July 1979 - The bi-monthly service check revealed spurious
readings from the depth and turbidity sensors of the bottom meter
at the Port Chicago station.

At this time the meters at mid and bottom depths of the
Carquinez Straights station were raised for repair of the
turbidity sensors. The connections to the sensors of both meters
were carefully cleaned and reconnected. The meter at the bottom
depth was returned to service, but the mid-depth sensor failed
to respond. Further tests isolated the problem as a failure of
the main cable which connected the meter to the recorder.

The original recorder (SN 6330226) at Port Chicago was rein-
stalled for recorder SN 6330227.

17 - 18 July 1979 - Meter number 6271012 (I.D. 1.7) was installed

at San Pablo mid-position to free meter number 6271018 (I.D. 1.2v)

for use at the bottom position at Chipps Island. Meter number

6271020 (I.D. l1l.6v)was then removed, and number 6271018 (I.D. 1l.2v) was
replaced at the bottom position at Chipps Island.

The mid-position probe at Carquinez Straits (SN 6271010,
I.D. 1.4 v) was raised to fix bad conductivity and turbidity
sensors. New circuit boards and cable connection cleanings did
not correct the problems.

6 August 1979 - A spare cable was installed at the mid-depth
probe at Carquinez Straits which corrected all problems.

A brief survey of all stations indicated that the turbidity
sensor at the mid-depth meter (SN 6271012, I.D. 1.7v) had failed




at the San Pablo station, and that both meters at the bottom and
surface depths at the Port Chicago station were out of service.

After raising the meters at the Port Chicago station, both electronics
packages were discovered flooded in the manner described previously
for the surface depth meter at the Chipps Island station.. Both
meters were sent to InterOcean for repair, leaving only the meter

at mid-depth in service at the Port Chicago station.

22 August 1979 - Throughout the bi-monthly check of all stations

a survey indicated that all bottom and some mid-depth turbidity
sensors were fouled with marine growth as previously described.
These sensors were cleaned of growth and their meter zincs replaced
before being returned to service.

During this visit the meter at the bottom depth at the Port
Chicago station (SN 6271019, I.D. 0.9v) was returned to service.
However, the surface depth meter had not been repaired at InterOcean
and could not be returned to service at this time. %

17 September 1979 - During the bi-monthly service visit the meter
for the surface depth at the Port Chicago station was to be
reinstalled. However, the meter could not be placed in position at
this time, because InterOcean failed to replace the mounting tabs
after removing them in the course of repairing the meter at the
factory. :

20 September 1979 - After manufacturing extra sets of mounting
tabs and installing the meter for the surface depth at the Port
Chicago station (SN 6271004, I.D. 0.7v), a faulty recorder at
the Chipps Island station was discovered and replaced with the
spare recorder. The station was returned to service and the
recorder sent to InterOcean for repair and evaluation.

2 - 3 October 1979 - At this time all meters and recording equip-
ment at the six stations were removed and delivered to Kinnetic o
Laboratories in preparation for cleaning, recalibration, and

shipment to InterOcean for modification as needed (refer to letter

of 21 November 1979).

whne o

2 November 1979 - All stations were re-established following
instrument recalibration and treatment for fouling growth. The
meters were painted with a semi-hard boat bottom paint, toxic to
fouling organisms.

All parameters at each of the six stations were functioning :
except for turbidity at the mid-depth meter at the San Pablo
station, conductivity at the bottom depth meter at the Benicia
Bridge station, and the Grizzly Bay station. No solution was
found for these problems -- the spare turbidity board had been used and
not yet replaced by InterOcean and spare boards and cable cleanings
did not help the conductivity problem.

6 November 1979 - The Grizzly Bay station was raised and the
cable connections cleaned to restore the station to full service.
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27 - 28 November 1979 - During the bi-monthly service check several
problems were discovered at a few of the stations. Turbidity
sensors at the surface and mid-depths had failed at the San Pablo
station. The conductivity sensor at mid-depth at the Benicia
Bridge station produced substantially lower readings than either
the surface or bottom (now functioning) sensors. The standoff at
the Port Chicago station was bent and twisted, probably as a result
of being hit by a ship. The surface readout indicated that the
meters were still functioning, but mechanical damage to the mooring
prevented recovery. At this station the compass and turbidity

data from the meter at the bottom depth was spurious and could

not be corrected until a replacement for the standoff was manu-
factured and the meters raised.

4 December 1979 - At this time a repair visit was made to the
stations, and the turbidity sensor at the mid-depth meter was
returned to service at the San Pablo station after a faulty cable
connecting the sensor to the electronics package was replaced with
spares recently received from InterOcean. Probe 1 turbidity was
still nonfunctional after standard repair efforts were tried.

A recorder malfunction at the Carquinez Straits station detected
by periodic spot checks of raw data, was corrected by replacement
with the spare recorder. A gquick inspection of the faulty recorder
revealed a loose connection within the electronics package. After
reconnecting the internal fitting, the unit was satisfactorily
field tested and returned to service.

11-12 December 1979 - During the bi-monthly servicing trip, the
meters at the Carquinez Straits station wererezinced and inspected
for fouling. Also, a faulty turbidity sensor was returned to
service after the connectors were carefully cleaned.

Since the previous week, the station at Benicia Bridge was
struck by a ship, destroying the main power batteries and damaging
the recorder. However, surface readout values indicated that the
meters escaped damage and were easily returned to service after
replacing the batteries and the spare recorder. The conductivity
at mid~depth now appears to be functioning properly.

At this time, the surface instrumentation check device ("blue
box") failed midway through the service check, and the operations
of the stations at Grizzly Bay, Chipps Island, and Port Chicago
were unconfirmed.

18 December 1979 - With the repaired blue box device {(at Kinnetic
Laboratories) and a replacement for the standoff destroyed at the
Port Chicago station, the repairs and the bi-monthly service check
were completed. The standoff was replaced and reinforced. However,
due to time constraints, repair of the meter at the bottom depth at
Port Chicago was not attempted. In addition, checks revealed all
parameters of the meter at the surface depth at this station were
high by a factor of ten, necessitating its future removal and
examination.




26 - 27 December 1979 - During this bi-monthly service visit,
several problems were discovered at the Port Chicago station. All
the parameters of the meter at the surface deptﬁ (SN 6271006,

I.D. 0.3v) were nonfunctional, and the meter was removed and
inspected. The power input of the mother board was shorted out
and had to be taken out of the field for repair. The compass and
turbidity outputs of the meter at the bottom depth (SN 6271019,
I.D. 0.9v) were out, and it was raised for repair. The turbidity
sensor was returned to service after the cable from the sensor to
the electronics package was replaced with a new one. However, the
compass would have to be returned to InterOcean for repair before
being returned to service. At this time the surface readout
instrument failed. Data logger data could not be taken for the
Port Chicago, Benicia Bridge, Carquinez Straits, and San Pablo
gtations, and the instrument will have to be repaired before the
instrumentation at these stations can be checked for functionality.

Addendum for 27-28 November 1979 - During the final stages of
this visit the Port Chicago station was revisited in an effort
to recover probe #3(SN6271020 ID 1.6 v.) and replace its non-~
functioning compass with repaired meter (SN6271019 I.D. 0.9 v.).
The exchange was accomplished with a great deal of effort,
although the standoff could not be replaced at this time.

10 January 1980 - Having had some recent bad experiences with
"repaired" equipment back from InterOcean, we checked out the
"blue box" device with a repaired meter (SN62710 I.D. 1.4 V)

and later with two meters at the San Pablo Station (SN6271017
I.D. 0.6 v and SN 6271012 1.D. 1.7 v). Evidently InterOcean

had not checked out the box before sending it to us because

the same symptoms persisted as had been noted before sending

the equipment to InterOcean for evaluation and repair. As a
result, we could not check the functionality of the meters on the
stations or use the blue box readings as a cross check on ground
truth data at this service visit.




However, we continued with our normal bimonthly servicing
of the stations, and discovered that the station at Port Chicago
had been hit again since our last visit of the 26th and 28th
of December 1979. The standoff, which was constructed of % inch
stainless steel, was bent, and the contents of the white instrument
case were damaged. The case had probably fallen from the tower
causing the two motorcycle batteries to fall against the recorder,
breaking the batteries and the power plug fixture against the
inside of the white instrument case. The recorder and the batteries
were replaced with the spares. Probe #3 (SN6271019 I1.D. 0.9 v)
was raised,and its compass was removed for repair at InterOcean
since the spare meter available was used to replace the missing
one at the probe #l1 position (top).

29-30 January 1980 - After receiving the now repaired blue box

yet again from InterOcean, we made another bimonthly service

check and found that the San Pablo station had been vandalized
beyond immediate repair. At the station the recorder and cables

to the meters were destroyed, the batteries missing, the instrument
case destroyed, the standoff slightly bent, and the winch badly-
cut. The meters were retrieved and were evidently unharmed.
(Please see letter of 31 January 1980 for details.)

At the Port Chicago station, the meter (SN6271019 I.D. 0.9 v)
at probe #3 position (bottom) was raised and the repaired compass
from InterOcean installed. However, it remained in a non-functional
status and was replaced with the spare meter also recently returned
by InterOcean (SN6271020 I.D. 1.6 v.) ALl three meters were
returned to their positions, but the temperature at probe #1
position (top) was giving nonsensical "blue box" readings.

14 February 1980 - During this bimonthly service visit the recorder
at the Carquinez Station was replaced with the spare because data
tapes from that recorder continued to jam during readout pro-
cedures at data processing. The replacement of the recorder at

. Carquinez prevented the re-establishment of the San Pablo station
since that station is being used as spares.

The following problems were also detected. At Carquinez the
meter at probe #2 (middle) (SN6271008 I.D. 0.lv) gave spurious
turbidity data. At the Benicia Station, the conductivity data
at probe #2 (SN6271001 1I.D. 0.5 v) was incorrect. At the Port
Chicago station the compass was out of service at the probe #1
position (top) (SN6271006 I.D. 0.3 v). At the Chipps Island
station the turbidity sensor at probe #2 position (middle) is out
of service (SN6271013 I.D. 0.8 v.)

26 February 1980 - Since InterOcean had not repaired the faulty
recorder from Carquinez, we did not anticipate re-establishing
the San Pablo station at this time. Armed with this knowledge
we intended to use the meters from the San Pablo station as
replacements for faulty ones at other stations.
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Faulty meters at other stations included those mentioned
above. Briefly, SN6271008, I.D. 0.1 v. was replaced with
SN6271012, I.D. 1.7 v. (faulty current sensor) at the Carquinez
station; SN6271001, I.D. 0.5 v. was replaced with SN6271015,
I.D. 1.1 v. (faulty conductivity and current sensors at the
Benicia station); and SN5271006, I.D. 0.3 v. was replaced with
SN6271017, I.D. 0.6 v. (faulty compass at the Port Chicago
station).

In addition other sensor and recorder problems were dis-
covered.. The turbidity sensors on SN6271007 I.D. 1.0 v. (probe #3
bottom), SN6271002 I.D. 1.5 v (probe #1, top) at the Carguinez
and Benicia stations, respectively, were out of service, as was
the compass (SN6271013 I.D. 0.8 v.) of the probe #2 position
(middle) at the Chipps Island station. The recorder at the
Port Chicago station refused to initiate or tape advance, so
the data could not be recorded at this time. The spare meter
was still out of service and not repaired by InterOcean since
14 February 1980 so no replacements could be made. Presently,
the Port Chicago station and the San Pablo stations are out of
service, because both recorders are at InterOcean for evaluation
and repair, as are the four probes previously mentioned.

’
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March 1980 - Reinstall recorder at Port Chicago.

19

March 1980 - Install probes SN6271006 (0.3v, top) and

SN6271001 (0.5, mid) at Benicia. (Installation of
SN6271006 was not planned. The wake of a U.S. Navy

ship during the servicing procedure was thought to have
effected damage to the turbidity sensor wire on SN6271002
(1.5, top), necessitating a change. Probes SN6271002
and SN6271015 checked out satisfactorily. These

changes were necessary because probe SN6271015 has a
depth sensor and was needed at San Pablo.

March 1980 - Reinstall San Pablo Station with probes

SN6271002 (1.5, top), SN6271008 (0.1, mid), SN6271015
(1.1, bottom), and recorder SN6630229.

March 1980 - Polarity on digital data scanner ("blue

box") SN6271021 inadvertently reversed, causing instru-
ment to be damaged. Digital data scanner sent to
InterOcean for repairs. No ground truth data are
available for bimonthly service of 25 March.

April 1980 - Digital data scanner returned to service for

30 April 1980 - Recorder SN6330229 at San Pablo found

to be non-functional. All equipment removed and
recorder sent to InterOcean. Replaced probe SN6271006
(0.3 top) with SN6271002 (1.5) to correct faulty
temperature sensor at Benicia. Sent SN6271006 to
InterOcean. Replaced SN6271020 (1.6, bot) with
SN6271015 (1.1) for testing of SN6271020's depth

21
25
10
bimonthly service.
28
sensor.,
16

19 May 1980 - Analyses of Berkeley data displays on

microfiche indicated possible recorder problems at
Benicia. Change recorder SN633025 for SN6330229 which
had been returned from InterOcean (previously at San
Pablo). Exchange probe SN6271010 (1.4, mid) at Port
Chicago station with faulty current sensor for probe
SN6271006 (0.3) (recently returned from InterOcean).
Send probes SN6271010 and SN6271008 and recorder
Sn6330225 to InterOcean for service.

2 - 3 June 1980 - At Chipps Island, replace recorder

SN6330228 for recorder SN6330225 recently returned from
InterOcean. Send recorder SN6330228 to InterOcean for
service.
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20 June 1980 - Reinstall San Pablo Station using recorder
28. 1Install probes SN6271010 (1.4 , mid)

(recently returned from InterOcean) and SN6271020 (1.6,
bot). The planned installation of probe SN6271008
was aborted and SN6271019 (0.9, top) was substituted
(SN6271008, newly returned from InterOcean was found to
be completely non-functional). Probe SN6271008 was
suhsequently returned to InterOcean.

24 June 1980 - Exchange battery at San Pablo (severe
weather 20 June had resulted in cracking a new battery,
thus necessitating using a battery which had been in
service elsewhere.) An excessive amount of tape on the
output side of the cassette was noted. The cassette
was exchanged and the battery replaced. Subsequent
study of the cassette record has shown recorder fail-
ure: 1) wrong number of data lines; 2) loss of data
from one probe; 3) missing turbidity and compass words
to such an extent as to make the retrieval of data
unfeasible (recorder SN6330228).

2, 3 July 1980 - All instruments removed.

21 July 1980 - Except for probe SN6271009 (at InterOcean)
and recorder SN6330228 (at Kinnetic Laboratories), the
transfer of all recorders, conductor cables, probes to
USGS personnel completed.
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APPENDIX 5

Documentation of Vandalism to San Pablo Station




-PARTMENT OF TRANSPORTAT,

MAILING ADDRESS

UNITED STATES COAST GUARD OFFICER IN CHARGE
USCG ANT
Yerba buena Island
San Francisco,CA94130

16500
8 February 1980

From: Officer--in-Charge, ANT San Francisco
To: District Engineer, Army Corps of Engineer
Subject: San Pablo Bay Light # 9

1. On 18 January 1980 The CG 55101 Went to San Pablo Bay Channel
Light # 9 (LLNR-769.10) in response to a reported outage. Upon
arriving at the light they found our batteries and battery box
missing, the army Corps of englneer gear was hanging over the side,
excessive damage to box, the box was still sealed. I attributed this
lose to excessive vibration of the pile due to an abtnormally heavy
run-off from the delta during an ebb tide at this time of year.

2. On the 25 January 1980, Light #9 was reported extinguished again.

i This time upon arrival at the light, Army corps box was hanging from

: the platform., Again we found a broken wire in the Coast Guard batteries,
also attributed to pile vibration,

| 3. I learn that two motorcycle batteries that ran the equipment were
missing and that there was extensive damage to other equipment inside
the box. I have no explanation for the missing batteries or the damage
inside the box except for vandalism or vibration.

7

Valr - GRS
St 7 g W
Gary “B" Farl §5ott L
LOfficer~in-Charge




KINNETIC
LABORATORIES
INCORPORATED

P.O. BOX 1252
LABORATORY: ONE POTRERO STREET
SANTA CRUZ, CALIFORNIA 95061
(408) 423.6830

31 January 1980

‘ John M. Adsit

Colonel, CE

Contracting Officer

Department of the Army

San Francisco District, Corps of Engineers
211 Main Street .

San Francisco, California 94105

cc: Hugh Taylor - Project Leader
James Brown - A-E Contract Negotiator

{ Subject: Vandalism to Station 1, San Pablo Bay, Contract No.

‘ DACW07-78-C-0049, "In-Situ Field Data Gathering,

San Francisco Bay Salinity Intrusion with Navigation
Channels.

On or about 19 January 1980, the station established on Coast
Guard Navigational Aid Pile #9 in central San Pablo Bay was
severely vandalized. The above date was learned from Mr. Wayne
Wheeler, U.S. Coast Guard, during a telephone conversation between
' Mr. wheeler and Mr. Hugh Taylor of your office on 29 January 1980.

The Coast Guard property on this Pile was also destroved as well
as the Corps of Engineers equipment listed below. Our first know-
‘ ledge of the vandalism was during a routine servicing trip carried
! out on 29 January 1980 by Kinnetic Laboratory personnel. Mr.
Taylor of your office was informed of the incident on 29 January 1980
! as soon as 1t was learned from the field crew. Irreparable damage
) was caused to the following equipment:

1 Model 680-MUX Recorder, Serial No. 6330227 $ 7635.00
1 time clock, Model 680-TCG 1400.00
3 underwater cables 1000.00
1 power cable 50.00
2 batteries (16 Amp-hr. motorcycle) 90.00
1 weather proof box with lock 95.00
1 stainless steel standoff 350.00
1 winch (including fiberglassing to build

up the drum @ $40) 115.00

100 ft - 1/4" stainless steel wire (which had
to be cut in order to retrieve the

subsurface probes) 100.00
| Total Damage $10,835.00
i 5-2
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John M. Adsit -2~ 31 January 1980

Proceedings for reimbursement for this loss from the mooring
insurance have been initiated.

Philip ¥. Carpen Ph.D.

Sincerely iziji;cj

Vice President

P




APPENDIX 6

Station Elevations

Monument Record Sheets

Towill, Inc. 27 October 1979




T— - Il s CIVIL ENGINEERS SURVEYORS HYDROGRAPHERS
OUJ l . Inc. AERIAL PHOTOGRAPHERS PHOTOGRAMMETRIC ENGINEERS

608 H. YARD STREEY. SAN FRANCISCO. CALIFORNIA 94108 . TELEPHONE 415 - 982-1758
TRANSMITTAL

TO: Kinnetic Laboratories, Inc. DATE: October 29, 1979
1820 West Cliff Drive
Santa Cruz, CA 35060 JOB NUMBER: 5583
Attention: Philip D. Carpenter RE:

FROM: J. S. Kor

We are forwarding to you via mail the following:

Monument Record Sheets for TBM's 1, 2, 3, 4 and 5

Please sign and return one copy to acknowledge the receipt of the above

Received By Date

AA AL L L.

!
3
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MONUMENT RECORD SHEET
CALIFORNIA COORDINATE SYSTEM o
HORIZONTAL CONTROL DATA LATITUDE Y(noRTH}
L] ) "
TYPE - LONG!T:JDE XigasT)
ORDER — .
STATION(NAME 8T BY, YEAR 8ET) (YEAR AECOVENED)
TBM 1. TOWILL, INC. 1979
INDEX SHEET (QuaOmANeLE SNEET)
Mare Island
ALAMEDA CONTRA OTHER COUNTY
COUNTY costa (XX
AGENCY _GOoP COUNTY,

VERTICAL CONTROL DATA TO STATION OR MARK ]| paos’ an atOsi et GRID
ELEVATION IN _FEET DATUM GRID NORTH 180°00 ' 00" 000 DISTANCE
9.45¢ MEAN SEA LEVEL TRUE NORTH et rerr

12.25¢ MLLW .
OROER -~

TOWILL, INC.
AGENCY COP

DESCRIPTION, PLAT, REMARKS, ETC :

Set a cut crows foot on Channel Marker 9,

0.85' above the pullev arm, located on the north side of Pinole
ShoalChannel, approximately 2.1 miles NNE of Pinole Point.
Reference Bench Mark used 1s NGS TIDAL BM 5056-A at Pinole Point,

N ‘ elevation T.41" MLLW = Jl.o1' NGVD. See Tidal Bench Marks
i Catifornia - III - 25, 9141-5056. The elevation on TBM 1 was
i established bv a4 combination of zenith distance reductions and
EX | Jirect leveling using corrections for curvature and refraction.
. I'he standard crror of the mean result was plus or minus 0.10 feet.
[ i
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- ZONE MONUMENT RECORD SweeT

s CALIFORNIA COORDINATE SYSTEM or

MORIZONTAL CONTROL DATA LATITUDE Y{NORTH)
L ] 4 L]
TYPE - LONGITUDE X(gasm)
L] ) »”
ORDER — .
T STATION(NAME, 8T BY, YEAA 8ET) T TYEAR ARCOVERED!
- , TBM 2, TOWILL, INC., 1979
"Zi : INDEX SHEET (GUAORANSLE SEET) -
ql | BENICIA
2 I ALAMEODA ggg;zl OTHER COUNTY
< AGENGY gop COUNTY goonty X
T <
1 -
2.2 § VERTICAL CONTROL _DATA TO STATION OR MARK | saodlTa, SLOSS ¥ 4E GRID
507 = ELEVATION IN FEET DATUM GRID NORTHM 180900 "' 00000 OISTANCE
R z
5.2 3 8.56 MEAN SEA LEVEL TRUE NORTH o =+ reer
PR
11.17 MLLW
- ORDER -
3 Third
=l - ———
= | ]
: TOWILL, INC.
IR
S
i i
2 ‘ AGENCY corP
(%) l ]
— DESCRIPTION, PLAT, REMARKS ,ETC.: Set a 60d spike in the west face of a

pile on the north side of an abandoned pier, 30' west of the east
end of the pier, 6' east of Kinnetic lLabs station, approximately
1.25 miles east of the Carquinez Bridge on Highwav 80, on the
south side of Carquinez Strait. Reference Bench Mark is NGS

BM A-555, 1956 located at Ecklev. The elevation of BM A-555

1s 14.73" MLLW or 12.116' NGVD. See NGS quad 381222, page 2 and
page 16.

|

COUNTY SURCEYUR'S AurtRrEn:
HORIZINTAL DATA

YERTICAL 0ATA

VERIPIED

RECEIVED
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LEAE Er S

STABLISHING AGENCT'S

] )
IITI P

COMPLETED

VEATICAL DATA

WORIZONTAL DATA

e - — .

COUNTY SURVEYOR'S 4erPeaencE

VEATICAL DaTA

RORIZONTAL DATA

vERIFIED

AECEIVED

MONUMENT RECORD

SHEET
N\ OF
CALIFORNIA COORDINATE SYSTEM
HORIZONTAL CONTROL DATA LATITUDE YiNORTH)
L ] . -
TYPE - LONG”EDE Xi{gasT)
ORDZIR -~ .
STATIONInaAME 00T OV, YEAR 82T {YEAR RECOVENED)
TBM 3, TOWILL, INC., 1979
INDEX SHEET (QuadDRameLE oMEET)
Port Chicago
ALAMEDA | gg:;:A OTHER COUNTY
AGENGY ¢oP COUNTY county 1X
VERTICAL CONTROL DATA TO _STATION OR MARK]| paoy’ anatogotodl GRID
ELEVATION IN FEET DATUM GRID NORTM 180°00°' 007000 DISTANCE
9.38 MEAN SEA LEVEL TRUE NORTH ° = v J:v
11.77 l MLLW
ORDER -
Third —
TOWILL, INC.
AGENCY coP

DESCRIPTION, PLAT

Marker No.

on Highway 680.

REMARKS,ETC.:

Set a cut crows foot on Channel
b, located on the south side of Bulls Head Channel,
approximately 0.4 miles east of the Benicia-Martine:z Braidge

Reference Bench Mark Tidal 5,

1937,

on the SPRR bridge was usedas a basis for the elevataion.

Tidal S,

1937,
Tidal Bench Marks,

elevation 1s 10.57 MLLW or 8.176 NGVD.,
California

- IIT - 29, 941-5103.

See

located
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MONUMENT RECORD [“sueer
CALIFORNIA COORDINATE SYSTEM 2

HORIZONTAL _CONTROL DATA LATITUDE Y(noRTH)
[ ] ] L]
TYPE - LONGITUDE X(gaar?
ORDER — ¢ ‘ .
STATION(NAME 88T oY, YRAR R T) (YRAR AECOVERE
TBM 4, TOWILL, INC., 1979
INODEX SHEET (QuaDRANGLE SNEETY
HONKER BAY
ALAMEDA con;:A OTHER COUNTY -
AGENCY gor COUNTY SOSTTY SOLA'I0
VERTIGAL CONTROI _ DATA TO STATION OR MARK| pion’ Saip  soulh. GRID
SLEVATION IN FEET DATUM GRIO NORTH 180900 ‘' 00%000 JISTANCE
6.68 MEAN SEA LEVEL TRUE NORTH e 0 serr
8.74 MLLW
ORDER-
Third
TOWILL, INC.
AGENCY coe
DESCRIPTION, PLAT, REMARKS,ETC.: Set a cut crows foot on Channel Marker

19, 3.0' below the pulley arm, located on the north side Roe
[sland Channel at the angle point of West Reach and East Reach,

south of Middle Ground Island. Reference Bench Mark used 1s NGS
BM L-555, 1953, elevation 7.10 MLLW = 5.04' NGVD. See NGS Quad

1

381213, page - and page 55.




ZONE MONUMENT RECORD SHEET

i m or
CALIFORNIA COORDINATE SYSTEM
WORIZONTAL CONTROL DATA LATITUDE Y (NORTHI
L2 . -
TYPE - LONGIT:JDE , R XigasT)
QORDER - N

1 i STATION(NANE BT DY, YRAR SR Y) {YEAR ASCOVERED)

‘l : TBM 5, TOWILL, INC., 1979

< | INDEX SHEET (QUADRANGLE ONELT)

o ( HONKER BAY

2 i ALAMEDA gg:;:lx OTHER COUNTY

3 AGENGY. goP COUNTY COUNTY SOLANO

< <

S B VERTICAL CONTROL DATA TO STATION OR MARK ] s20y0 ag a0y ¥IEF GRID
LS I
52 2 ELEVATION IN FEET DATUM GRID NORTH 180900 ' 00000 DISTANCE
Dle z

@2 3 9.34 MEAN SEA LEVEL TRUE NORTM e 7 v;:r
s 8

RES x
: 10.92 MLLW

- ORDER-

g Third L

b |

: |

: TOWILL, INC.

o Bl

2 |

- !

3

3 1 AGENCY cOP.

DESCRIPTION, PLAT, REMARKS,ETC.: Set a cut crows foot on Channel

Marker 27, 1.20' below the pulley arm, located on the north
si1de of the channel, near the west end of Chipps Island, south
of Simmons Point. Reference Bench Mark used 1s NGS Tidal

BM 1, 1932, elevation 9.68' MLLW = 8.10' NGVD. See Tidal
Bench Marks, Californmia -~ III - 31, 941-5112,

|

COUNTY SURJEYOR'S aereRen
VEATICAL 0aTa

HCRIZONTAL DATA

VERIFIED

AETCIVED
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APPENDIX 7

Special Study of Tide (Pressure) Sensors

for Response and Calibration
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Special Study of Tide (Pressure) Sensors
for Response and Calibration

On 5 May 1980 the probes SN6271019 and SN6271020 were
taken to a freshwater reservoir and suspended for special
testing at working depths using marked wire ropes. Three
experiments were conducted:

1) Suspending the probe at 30 feet after an
indefinite period at the surface, recording
the output at 5-minute intervals;

2) Suspending the probe at 30 feet after an indefinite
period at 25 feet, recording the output at 5-
minute intervals; and,

3) Allowing the probe to stabilize (30-60 minutes)
at 10, 15, 20 foot depths with a view toward
recording sensor output values over a range . ¥
depths.

These experiments provided a means of evaluating the
response of the sensors in time (Figures 7-1, 7-2) and a means
of evaluating (at least tentatively) the output at various
depths (Figure 7-3).

After the instruments were removed from the field
{2, 3 July 1980) meters SN6271007, SN6271014, SN6271015,
SN6271018 were treated similarly on 16 July 1980:

1) Suspending the probe at 30 feet after an
indefinite period at the surface, recording the
output at 5-minute intervals;

2) Suspending the probe at 30 feet after an
indefinite period at 25 feet, recording the
output at 5-minute intervals; and,

3) Suspending SN6271015 at 30 feet after an
indefinite period at 25 feet, recording the output
at 10-second intervals.

These experiments, like those of 5 May 1980, provided
a means of evaluating the response of the sensors in time
(Figures 7-4, 7-5) and a means of studying the actual response

function for an InterOcean depth sensor system (Figure 7-6).

Of greatest immediate interest was the necessity of
correcting field data for depth (below MLLW) and sensor error.
The sensor error for each probe was determined from the voltage
value which represented the output after a period of stabilization
(Figures 7-1, 7-2, 7-4, 7-5). The values have been selected
and the "best" correction decided upon (Table 7-1). Corrections
were based upon field sensor distance measurements, Towill, Inc.
survey mark positions (Fiqgure 7-7) and studies of individual
sensor responses.

7-1




.in the field.

These results are only properly applicable to the period
2 November - 3 July 1979 as the depth sensors' circuitry
was set to factory specifications during the period when the
probes were out of the field (3 October 1979 - 2 November
1979).

These results indicate the following:
1) the response of each sensor will differ;

2) response probably does not differ with depth,
and is probably different for each sensor; !

3) the functional relationship between response
and depth (as in Figure 3) may differ with each
sensor.

Analysis of the response function (Figure 7-6) will provide
some insight as to the strategy for designing an algorithm
to cope computationally with accurate tide height measurement

Knowledge of a suitable correction for each sensor was
necessary to render field tide height measurements as
accurate as practicable. To that end, the sensor corrections
and actual probe depth values (below MLLW) were integrated so
as to produce a correction for each probe at each station over
the study duration; noting that individual sensor corrections
are really useful after data month 11 (2 November 1979).

These values have been tabulated (Table 7-2 with a view
toward rendering tide heights as accurate as possible. Note
that these corrections are based upon a sincgle value observed
at 30 foot depth. More precise corrections could probably i
be made available pending additional studies of these sensors. i
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Depth sensor output in freshwater 5 May 1980 from
probes SN6271019 and SN6271020 at 30 feet after
being lowered from the surface.
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Table 7-1. Summary of 30 ft Fresh Water Depth Sensor
Corrections for Probes Deployed 2 November
1979 to 3 July 1980
30 ft vValue 30 ft value Best 30 ft Correction Correction
Probe (0-30 ft) (25-30 ft) Value (ft) (ft) (cm)
Test date:
16 July 80
15 29.68 29.59 29.6 0.4 12
14 27.41 27.47 27.4 2.6 79
7 27.03 26.97 27.0 3.0 91
18 29.97 30.06 30.0 0.0 0
Test date:
15 May 80
19 28.68 28.78 28.7 1.3 40
20 28.27 28.35 28.3 1.7 52
i
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APPENDIX 8

FORTRAN Salinity Computation

et ——— el




SUBROUTIME SALTY(CNONDsTEMPSAL)
NOUBLE PRECISINN SeRsRTyTyCeRPRIME
C=CONv
T=TEMP
RT=2(0.676510)
1+4({(0.,2004u2%(1))/(1u.))
1+4((0,122T00%(T%%2) )/ (10%%3) ).
l=({Ue216091%(Tx%x3})/(10%%5))
14 (0., 663405%(Tx%4))/(10%%7))
le((0.,95646%(T%%5))/(10%%9))
RaC/((RT)%®(42.896))
RPR|ME=
LI(04442%T)/(1U.))
l=((04h0%(TE%X2))/{10%%3))
l=((a%(R2T )/ (10%%x3))
S==(0,08996)
' L+((2B.8567)%R)
14((12.18882)%(Rx*2})
( 1=((10.61869)%(R%x%x3))
1+4({5.98624) % (K*%4))
l=((1.32311)%(r%*%5))+{(RE(R=1.0))%RPRIME)
SaLsS )
RETURN
END H

(Bennet, A. S. (1976). Conversion of in situ

measurements of conductivity to salinity.
Deep-Sea Research 23:157-165.)




APPENDIX 9

Clocks and Time Marks for Cassette Recorders




KINNETIC o
LABORATORIES
INCORPORATED

SANTA CRUZ CALIFORNIA 95061
+ 308y 473.€830

1 Novemnber 1979

Mr. Joel Sigalove, Sales Engineer
InterOcean Systems, Inc.

3540 Aero Court

3an Diego, CA 92123

Dear Mr. Sigalove:
In this letter I would like to make you aware of the problems
we are having with recorder clocks. To begin with, I would like

to review for you why these clocks were desired.

Early on 1in using InterOcean data recorders, we encountered

severe difficulties 1n reading Jata cassettes. Spurious records,
illegal characters, word shifts, and missing records typify data
records produced by thils eguipment. Where problems (e.g., power

failures) occur during the writing of a cassetté tape, missing
records, shifts, and illegal characters appear with increasing
frequency. At our own expense, we have developed a body of inter-
active computer software to make these files readable. The user
must carefully judge, using field records, exactly when files end
and begin. Meticulous attention to detail is required.

No matter how careful the record-keeping has been, the user,
because of the above mentioned inherent flaws in the design of the
equipment, often must use judgment in deciding when a particular
file begins. For this reason alone, having the ability to know the
time when a particular record in a file was taken is extremely wval-
uable. Knowing absolute time would enable the user to sequence
files without risk of error.

Having time in a data file has important implications. If
time were available, the procedure for sequencing the file could
be automated since a computer program could key on time and perform
the routine tas%s now performed by the data manager.

Secondly, 1f a master, clock-recorder clock system were devised
where all stations were set to a universal time, the use of automated
procedures could be expanded to vastly decrease potential human
error through bypassing some of the elaborate bookkeeping processes
now in use.




We performed a series of tests on the recorder you have
sent to us. From these tests, we conclude that you have delivered
a time-keeping system which does not improve our data handling
ability significantly.

Our second experience with the clocks after you had added an
independent power supply was that we experienced problems setting
them. The switch was too fast to permit setting the clocks to a
desired voltage. You now have supplied us with instructions for
installing a "slow" switch; yet, as you will note below, the clocks
are impossible to set, not because of a setting switch, but because
the clocks (time) cannot be accurately read, apparently due to
inherent noise in the system.

Enclosed are tabulated results from several preliminary tests
of recorder clock performance.

Table 9-1 indicates readings of the master clock over a 44 minute
period. These have been graphed in order to visualize the clock's
overall response (Figure9-1). Please note that the slope of the
"eye fitted" line departs (87.62 mvolt/hr) from the specified
10 mvolt/hr.

Table 9-21is a similar test to that outlined above but it spans
a longer time period (200 min). The "slope" is now 9.6 mvolt/hr.
Again note the variation ebout the line (see Figure 9-2).

Table 9-3 summarizes a two point-in-time study of several
recorders. The purpose of the test was to examine how close the
recorders were to the master clock and to each other. Exemplary
responses were graphed in Figure 9-3.For the San Pablo recorder we
have a slope, based upon start and end points of:

720 mvolt - 112 mvolt _ 608 mvolt _ 0.163 mvolt _ 9.82 mvolt
4908 min - 1194 min 3714 min - . i :

hr

(0948 day 4 - 1954 day 1)

For the Benicia recorder we have:

_ 733 mvolt - 111 mvolt _ 622 mvolt _ 0.167 mvolt
M = 4909 min - 1190 min 3719 min_ _ °° min

(0949 day 4 - 1950 day 1)
Note the discrepancy between final recorder values and master

clock values. The discrepancy of 72 minutes for the San Pablo
recorder is disturbing. Further study using regression techniques

would be required to say if the recorders were "together"” in tine
or not.

9-2




Table 9-1.

Initial Study of Master Clock

Elapsed "Blue Box"
Minutes millivolts
50 52
52 51
54 51
56 51
58 51
60 51
62 54
64 54
66 54
68 54
70 53
72 53
74 54
76 55
78 55
80 53
82 54
84 54
86 57
88 57
90 57
92 56
94 56
9-3
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Study of master clock over a 200 minute period

Table 9—2,

"Blue Box"
Time millivolts
1006 2570
1010 2574
1011 2574
1012 2574
1013 2574
1016 2575
1017 2575
1018 2575
1019 2578
1021 2576
1023 2576
1024 2576
1025 2576
1026 2575
1028 2579
1030 2579
1038 2577
1044 2582
1059 2581
1100 2581
1131 2590
1132 2590
1135 2587
1139 2592
1140 2591
1142 2591
1144 2591
1146 2588
1153 2594
1159 2590
1204 2596
1316 2608
1317 2607
1319 2607
1324 2604
1326 2605
1328 2609
1330 2605
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Table 9-3,

Recorder clock function*

Recorder Recorder

Clock Clock

Recorder Master minus minus

Recorder Clock Clock Master Clock | Master Clock

Day | Time Identifier millivolts | millivolts millivolts minutes
1 1954 | San Pablo 112 111 1 6
1 1950 | Benicia 111 111 0] 0
1 1958 | Port Chicago 111 110 1 6
1 2005 | Chipps Island 114 113 1 6
1 2000 | Extra 111 110 1 6
4 0944 | Chipps Island 730 728 2 12
4 0946 | Extra 723 728 -5 -30
4 0947 | Port Chicago 729 728 1 6
4 0948 | San Pablo 720 732 . =12 -72
4 0949 | Benicia 733 732 1 6

*All recorders set to master clock and times observed three days later.
Readings from "blue box" voltmeter.
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Table 9-4 summarizes voltages actually recorded over a period
of 16 hr 30 min. A print of the cassette data file is presented
in Appendix 9.A. Observed and "expected" voltages have been tabulated.
The slope is based upon observed end times and a hypothesized start
time (The start voltage was not successfully recorded. See data
blocks 1 and 2):

m = 3164 “‘"‘l’éts’hiooo mVOlt _  164,16.5 mvolt/hr = 9.93 mvolt/hr

Note the error columns of Table 9-4where departures from
expectation are recorded. The voltages which are more than 3 mvolt
(18 min) different from expectation would cause an error in placing
a data burst in time sequence (Recall that our instruments sample i
on the half-hour. To be correct, time must be known to the nearest
15 min of the half-hour). In 34 bursts, 3 mvolt departures have
taken place 15 times (44% error). A deviation of 6 mvolt (36 min),
which could cause misplacement of two bursts, occurred once.

A closer examination.of the recording is warranted. This
recorder registered a "time" of 3.00 volt about 30 sec before the
beginning of the recording. The time of the first half-hour was
not recorded (due to recorder design). Note that on every 12th
record (i.e., on the hour) time increments by 10 * 2 mvolt. Also,
every hour on the half-hour time also increments by 10 ¢ 2 mvolt.
Differences between adjacent half-hours are as small as 0 mvolt
(30 min error). :

A recording printed yesterday is included in Appendix 9.B. This
recorder clock registered a "time" of 67 mvolt 19 min before the
recording began. Note that the first recorded time in the shifted
record is 66 mvolt. Thereafter on every 12th record (on the hour)
time increments by 10 * 1 mvolt. The intermediate records (half-
hours) behave similarly, but time voltages are too close to the
hour voltages.

The time voltage behavior on these recordings by itself is
acceptable. We could key on the hour beginning at either half-hour.
(This is a preliminary estimate. We need more information to be
absolutely sure we can do this). We are left with the critical
problem, however, of what the real time of a given record actually is.

Based on the foregoing, we have arrived at the following
conclusions:

1. Most clocks seem to be keeping time according to the
specified formula of approximately 10 mvolt/hr.

2. With the present level of noise in the system, any reading
or clock setting is usually good to + 1 hour.




Summary of test recording

Table 9-4.

{Appendix A)

with instances of "misleading” clock voltages

Observed Half Hour Hour
Observed Expected minus Minutes Record Record
Time Voltage Voltage Expected Error Error Risk Error Risk
0000 -- 3000 -- - - —_—
0030 3004 3004 0 0 - -
0100 3005 3010 -5 -30 * _—
0130 3015 3014 +1 +6 - -
0200 3015 3020 -5 -30 * -
0230 3025 3024 +1 ~+6 - -
0300 3026 3030 -4 -24 * —_
0330 3034 3034 0 0 - -
0400 3036 3040 -4 -24 * -
0430 3044 3044 0 0 - ——
0500 3044 3050 -6 -36 * *
0530 3054 3054 0 0 —_— —
0600 3057 3060 -3 -30 * -
. 0630 3065 3064 1 +6 - —_
' 0700 3066 3070 -4 -24 * _—
' 0730 3075 3074 +1 +6 - _
3080 -3 -18 * -
3084 0 0 - _—
3090 -3 -18 * —
3094 +2 +12 - -
3100 -4 -24 * -
3104 -1 -6 - _
3110 -4 -24 * -
3114 0 0 - -
3120 -4 -24 * -
3124 -1 -6 - -
3130 -5 -30 * -—
3134 +1 +6 - -
3140 -4 -24 * -
3144 0 0 - -
3150 -5 -30 * -
3154 +1 +6 - -
3160 -3 -18 * -
3164 0 0 - -
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3. Recorded time voltages could be used to seqguence records
once the recording starts by keying on the hour. However,
there is still the problem of relating recorded time to
real time.

These conclusions have certain implications in our treatment
of the data:

1. The concept of master and recorder clocks operating
together is not workable. Since the clocks cannot be
precisely set, we cannot synchronize our stations in time.
Keeping the stations together in time would have decreased
the occurrence of human error in correctly starting and
sequencing data files.

2. At best, the clock data will allow us to read *+ 1 hour.
We believe that our present data managing procedures
accomplish that, and better, at present. There is little
likelihood of a significant increase in the precision of
our data sequencing ability. The present engineering of
the clocks will preclude our devising any really useful
automated procedure (e.g., computer programs) for smoothing
data flow, lessening potential human errors, and decreasing
man-hours.

We offer several suggestions for any future redesign efforts:

1. The basic concept of an incrementing clock is sound.

2. Any clock which is used must be capable of being set to
the nearest minute.

3. The clock must increment precisely on time.

4. The clock time must be readable (i.e., one must be able
to tell the time).

Note that the important factor is tr - at least one moment
{(in real time) in a file of data mus* . ~.wn. Note that time
range is not as important as precisi

This week we are returning our instruments to the field. We
believe that the clocks at present are little more than a gualitative
aid. You should be aware that we have lost the I.D. voltage which
is checked by our data screening program (We also have to re-write
our screen program to accommodate time). At present, we use the
shape of the tidal wave as a gqualitative aid in helping us seguence
records. Note that tide can be considered as a clock set in real
time.




I think that we need to look at how we can improve the
reading (i.e., with the voltmeter) of the clocks. Somehow
we must know when the clock increments so that we can associate
the time of incrementing with what appears on the recording.

In summary, we are disappointed. One would throw away a
$5 watch that kept time like these clocks.

Your thoughts on finding a solution to our problem would
be appreciated.

Thank you for your attention to this matter.

Sincerely yours,

Conrad Recksiek, Ph.D.
Oceanographer

CR/cd
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APPENDIX 9.A

Test file of data from two probes with time voltages.
Half hour bursts (6 lines) are underlined and time
voltages are outlined. Clock at time zero was read

at 3.00 volt. At the end of the experiment, the clock
read 3.16 volt (The voltmeter used reads to the nearest
10 mvolt in the 2 to 10 volt range). Carquinez recorder.




7 0J01999999999999559 YYYYYYS Y SN Y LYY IIIYIIIIIIIF I3 500 e e
9‘99999999999999999¥

999999999999999999999999f

——————

"99999999999999999999999

9999999999999999959Y.,999999999995¢99999999999%..,99999999999999999999999
999999999999999999999999999999999999999999999999999999999999999999999999

2
-0597-0010

tclockoct 18
1892 0892 -0597-0010 1892 0892-0597-0010 1893

0583-0265-0001 1206 0583-0331-0056 1207 0584-0356-0066

0001 0006
0001 ooou
20083

0002 0002 0001 000U 0002 0002 0001 0004 0002
0002 0001 0001 0004 0002 0001 0001 0004 0002
0 tclocYoct 18

-1368-0009
0069
- -0010

1914 2440-1368-0009 1974 2440-1369-0009 1914
0240 1192 3004 0371 0305 1191 3004 0422:0539
1906 08BE-0596-0010 1905 0888-0596-0010 1906

0584 0840

]
0001 0007
L£0200003 0008

1476 1217 0584 0766 0862 1217 0584-0977-1257

0 tclockoct 18
0002 0003 0001 0004 0002 0002 0001 0004 0002
0002 0002 0001 0004 Q0Q2 D002 0QO01T 0004 0002

-1368-0010

GTE=)0107
S

-0596-0010
0584
0001 0007
Q001 aQay

1915 2445-1368-0009 1916 2445-1368-0010 1916

0553 1192 3005 0C66 0483 1192 3005 OusY 0290
0 tclockoct18

1908 0887-0596-0010 1909 0889-0596-0010 1909

1158-1071 1215 0584-0587 2517 1215 0584-3082 4557

0002 0003 0001 0004 0002 0002 0001 0004 0002
0002 0Q0Q1 0001 QO0QS 0002 0001 0001 0005 0002

0892~ 0597-0010
1203 0584-0179
0002 0001 0004
000t 0001 0004

2440-1369-0009
1191 3004 0301
0888-0596-0010
1218 0584-

0002 0001 0004
0002 0001 0004
2445-1368-0010
1192 3005 0238

0889-0596-0010
1218 0584-3230
0002 0001 0004
0001 0001 0005

1

-0

0
0

) ad

1

0303-¢

[a IR e Nl

0i1on 6

0 tclockoct 18

-1368-0009

0273

96-0010

" 0384-0206
7

0002 0008
2:= 2 0002 0009

1910 2447-1368-0009 1910 2447-1368-0010 1910

0139 1192 3015 0355 0025 1192 3015 0032-02u40

1904 0888-0596-0010 1904 0889-0596-~0010 1904

0419 1220 0584-0306 0408 1216 0584~0325 0344
0 tclockoct 18

0003 0002 0002 0005 0003 0002 0002 0005 0003

0003 0001 0002 0005 0003 ON01 0002 0005 0003

1905 2448-1369-0009 1905 2448-1368~-0009 1904

-1368-0009
015}-0256~0297 1192 3015-~0290-0279 1191 3015~ 0268-0305

8
-0595-0010
0584-0220
0001 0008
0001 0005

9
0297-1368-0009

0 tclockoct 18
1899 - 0887-0596-0010 1899 J888-0596~ 0010 1899
0392 1219 0584-0365 03569 1218 0584~0393 0325
0002 0003 0001 0005 0002 0002 0001 0005 0002
0002 0QQ1 0001 0005 00C2 0001 0001 000S 0002

2447-1368-0009
1191 3015-0524
0889-0596-0010
1219 058u4-02uu

0002 0002 0005

-

(

0002 0002 0005 _

2448-1368-0010

1191 3015-0257-

0889-0596 -0010
1218 0584-0329
0002 0001 000S
0001 0001 0005

0 tclockoct18
1899 2449~ 13A8-0010 1899 2449-1368~0009 1899

-0273-

-0596-0010
0584 -0256
10

0326 1191 3025-0271-0279 1191 3025-0283-0285

1896 0E£86-0596-0010 1897 0889-0596~-0010 1896

0380 1220 058u4-0384 0352 1218 0S84-~-0435 0310
0 tclockoct18

0001 0009 0003 0002 0001 0006 0002 0002 0001 D00S 0002

02300001 0005

0002 0001 0001 0206 0002 Q001 0001 00GC6 0002

-1368-0009

-0300-

11
-0596-0010

0584-0258

0001 0009

0001 0005
2201 12

1897 2449-1369-0009 1897 2449-1368-0009 1897

0308 1192 3026-0275-0302 1191 3026-0283-0282
0 tclockoct18

1894 0888-0596-0010 1894 0889-0596~0010 1894

0383 121 0S5€u-~-0369 0347 1213 0584-0uuy8 0274

0002 0002 0001 0006 0002 0002 0001 0006 0002

0002 0001 0001 0006 0003 0001 0002 0CQ6 0003
0 tclockoct 18

-1368-0009
-0311-
-0596-0010

1893 2448-1368-0009 1893 2448-1368-0009 1893
0321 (1191) 3034-0310-0271 1191 3034-0310-0282
1890 0888-0596-0010 1891 0888-0596-0010 1891

05&&“92§1JEUHL[::I:losﬁ3 0382 0342 _1211_0584-0442 0272

0001 0009
0001 0005
0337-1368-0009

tclockoct 18
0002 0002 0001 0006 0002 0002 0001 0006 0002
0002 0002 0001 0006 0002 Q002 0001 0006 0002
1887 2u447-31368-0009 1888 2u447-1368-0009 1888

2448-1368-0009

1191 3025-0276-

0889-0596-0010
1217 0584-0370

0002 0001 0005
0001 0007 0005
2449-1369-0009

1191 3026-0341-

0889 0596~-0010
1214 0584-~-0372
0003 0001 0006
0001 0002 0006

2448-1368-0009
1191 3034-0383
0889-0596-~0010
1211 0584-0373

0002 06001 0005
0002 0001 0005
2447-1369-0009

PoR}F0314-0308 1191 3036-0274-0296 1191 3036-0320-0300 1191 3036-0363

9-14

‘ A\




LUDUISULZLSS V38D 1LUY UD0OH-U3 /YU U330 1481 VDDN —UN3b UYDY 141V UDBR~-V3I/ ) V3
+ 0902 0010 0003 0002('102 0006 0003 0002 0002 O 5 0003 0002 0002 0006 00
0002 0006 0003 0002 J02 0006 0003 0002 0002 O .6 0003 0002 0002 0006 00
puop 15 0 tclockoct 18 '
-1368-0009 1881 24ub6-1368-0009 1882 2446-1369-0010 1882 2u446-1369-0010 18
0309-0290 1191 3044-0285-0250 1190 3044-0313-0276 1190 3044-0372-03
-0596-0010 1883 0886~ 0596~-0010 1883 0886-0596-0010 1883 0887-0596-0010 18
0584 -0240 0367 1212 0584~-0381 0374 1211 058B4-0450 0300 1213 0584-0394 03
16 0 tclockoct18
0001 0010 0002 0003 0001 0006 0002 0002 0001 0006 0002 0002 0001 0006 00O
¢/3p0001 G006 0002 0002 0001 0006 0002 0002 0001 0006 0002 0002 0001 0006 QO
-1368-0009 1876 2444-136S5-0009 1877 2u44-1369-0009 1877 2444-1369-0009 18
~-0324-0296 h1§1)3006-0290—0286 1190 3044-0325-0276 1190 3044-0374-02
17 0 tclockoct18
-0596-0010 1878 0887-0596-0010 1878 0887-0596-0010 1879 0888-0596-0010 18
0584-0251 0355 h211i058u-0376 0331 1210 05S84-0479 0263 1210 0584-0399 03
0002 0011 0003 0002 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00
0002 0006 0003 0001 0002 0007 0003 0002 0002 0007 0003 0002 Q002 0007 QO
O5po 18 0 tclockoct 18 '
-1368-0009 1871 2444-1369-0009 1872 2445-1369-0009 1872 2448-1369-0009 18"
-0306-0293 1190 3054-0285-0270 1189 3054-0270-0263 1188 3054-0331-02
g 96 -0010 1871 0887-~-0596-0010 1871 0887-0596-0010 1871 0888-0596-0010 18
‘ 0583-0247 0348 1207 0584-0382 0332 1207 0584 -0419 0279 1207 0584-0386 03

19 0 tclockoct 18
0001 0011 0003 0002 0001 0007 0002 0002 0001 0007 0002 0002 0001 0006 00!
05300001 0006 00 0 0001 0007 0002 0002 0001 0006 00

0302—0332 1191 3057-0260-0282 1189 3057-0287-0307 1189 3057-0327-03!
20 . -0 tclockoct 18
-0596-~-0010 1866 0886 0596~-0010 1866 0886- 0596 -0010 1866 0886-0596-001C 18t
0583-0244 0378 1211 0584-0367 0372 1208 0584-0447 0270 1209 0584-0398 03
0002 0010 0003 0003 0002 0007 0003 0002 0002 0006 0003 0002 QOOZ 0006 00
0002 0006 0003 0002 0002 0007 0003 0002 0002 Q007 0003 0002 0002 0007 00!
060021 0 tclockoct18_
-1369-0009 1868 2443-1369-0010 1869 24843-71369- 0010 1869 2u43-1369-0010 18t
-0328-0326 1190 3065-0288-0291 1187 3C65-0307-0293 1185 3065-0365-03
596-0010 1870 0€85~0596-0010 1870 0886-0596-0010 1870 0886-0596-0010 18°
0584 -0221 0390 1210 0584-0394 0351 1208 0584-0462 0267 1208 0584-0424 03.
22 0 tclockoct18
0002 0010 0003 0003 0002 0007 G002 0002 0001 0007 0002 0002 0001 0006 OO
0t3yO 0001 0006 00Q2 0002 0001 0007 0002 DDO2 0001 0007 0002 0002 0001 0007 00
-1369-0009 1867 2442-1369-000¢ 1867 2u42-1369-0009 1867 2u442-1369-0010 18!
(;gEEf0322—0319 1190 3066-0284-0283 1188 3066-0295-0306 1187 3066-0359-03:

—g369 0009 1867 2444-1369-0009 1867 2u44-1369-0010 1867 2444-1369-0010 18

0 tclockoct18
-0596-0010 1868 0883-0596-0010 1868 0884-0596-0010 1868 J885-0596-0010 18
05S84-0244 0382 1208 0584-03S7 0343 1207 0584-0430 0284 1209 0584-0392 03’
0002 0010 0003 0002 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00
' 0002 0007 0703 0002 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00

Y 0 tclockoct 18
-1368-0009 1863 2u441-1369-0009 1864 2u41-1369-0010 1864 2441-1369-0010 18t
-0304-0330 1188 3075-0300-0294 1185 3075-0307-0315 1186 3075-0352-03"
96-0010 1864 0883-0596-0010 1864 288B4-0596-0010 1864 0884-0596-0010 18t
0584-0261 0371 1207 0584-0365 0317 1209 0584-0456 0261 12C3 0583-9380 03¢

25 0 tclockoct 18
0002 0010 0003 0003 0002 0007 0002 0002 0001 0007 0002 0002 0001 0007 00!
1500001 0007 0003.00071 0001 0007 0003 00Q1 002 0008 0003 0001 0002 0007 CO:
-1369-0009 1863 2440-1369-0010. 1864 2440-1369-0009 1864 2u435-1369-0010 18t
]3077}0315-0323 1190 3077-0302-0287 1188 3077-0312-0299 1189 3077-0401-03

0 tclockoct 18
-0596-0010 1866 0882-0596-0010 1866 0883-0596-0010 1866 0883-0596-0010 18«
C583-0269 0392 1208 0584-0392 0356 1208 0584-0473 0271 1209 0584-0410 03
0002 0010 0003 0003 0002 0007 0003 0002 0002 0007 0003 0002 0002 0007 00

0002 0006 0003 0002 0002 0007 00C3 0002 0002 0007 0003 0002 0001 0007 00
73227 0 tclacvoct 18 o i

9-15
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APPENDIX 9.B

Beginning of test data file from two probes

with time voltages. Half hour bursts (6 lines)
are underlined and time voltages are outlined.
Clock at 19 min before start was read as 67 mvolt.
Carquinez recorder.




g

2 10:13 1975

Tat

1 8 ce.clotk.testl2
0CLCYO0QOCELLEOgYa8YT9S9569C35 5555558585555 5085552555552908¢8¢8¢63¢esso28r J2¢c¢e
LLOLOCH00CaEELEYGEe59955C6568GECCLECEE55658559G8GSCCSO552CESOERLES el 2002
009G 2900CLCYgEeCOGE9C9G595696C55C98C S 2CCCCCoE500Qa0CccCuUSogEscococoorcoiceroc

P e ey

2
2B44 poLe

20O Q0pe 2000 C02@ 2008 2ole CO2¢ will C€ZC ¢eLel C22¢ cece

clock.teste2 Fage 1

9S9530999C5955955999995599555555555555555955 5655655 390952550000290052C2£0¢C =
NoTE  SHEAT

[ . ce.clcck.testge
ZeeC geee ecee eece e2ee 2cee ecce 2z

ecee

R N R R R = el

Zeec eece cece ceee

pece cree clee

g =ghgi g

eeee-1366-

X

-¢593-¢¢e2
2588-€13%

-geee~-geee-

eeee vecee
4

€0¢2 1946 2451-13066~L2€2 1546 2451-1236-C222 1S4€
¢35 1111 2E€6E-£258-CE12

2343 Ceced 1114 ege6c-£31:=
e ce.clock.testl2
1591 €78G-€553-¢@€2 1851 @2%85-2292-¢C22
870 1145 0585-0316 €121 1145 QLe£G-226¢€
geeeg-eeee-veee-eee-eece-ceeeg-eeeg2-egece
YeRE R2RP CLic LRLL eQCRE LQkE cgee ezce
-9 ce.clcck.testec?

1321
£1es
feee
ceee

24f1-128£-@C22

1113 C¢ece-222¢C

gves-gecl-zel2
114€ (£85-02z¢
gees czec eecr
eece eece cece

(o B e W
yrYsa D

A7) v 1Y)
rar3 AN

—13E6-0¢C2

[ee7elesse

-e£53-02e2

e588-¢251
I3

| -epep-geee-

2eee 2000

T8C3 2471-1266-8¢E€c 18E3 2471-126E6-€CC2
COEE 111€ ©€7QC-€362 ©8ZZ 1112 Ce72-L4c2

2€22 £78L-€593-¢222 2223 ¢TeL-£=5I-C2C2

0282 1145 €585-2138 €€12 1145 ¢388-¢2%6
e ce.clock.testic
PeeC-epee—-CcLlR-geRe~-¢eELe-2002 22 e-2¢22¢C

PO0Ee dCVE PLGE eede 2¢Ce Cgee egcee cce

1264
£278
2223
€153

geee-

vece

2471-12€3-0@€C2

2 0

1 0 (A )

1112 Ce7C-2172-
g7el-€5e2-rcc2
1145 ¢SEQ-€227

W) TR D) e

S AV o MR
Ty

geece-geee-ecee co
veee ceeg eeec LT

-1266-¢¢@1
(¢e76]ee22
6

-5G2-p002
£S5EB €045

236 2482-126€-0821 2035 24B1-13E5-¢3cC1
¢C2Z 1112 @¢76 €€22 €013 1112 CL7E f&2e
(%] ce.clock.tesig2 .
2082 R775-2EG3-¢LEZ 2263 27TE-¢353-¢elZ
CCER 112G 2288 €272 2245 1137 C£Z89 Q122

zc4l

gele

2263
goso

24E1-12c6-geel 22
1115 z2g78 2@€1¢

YN N
o) n"ur_a

r)
ror

Lol e 4

gU7E-05CZ-¢2€2 €2
1137 Czgg @12% ¢led

-CCeC-2Co0-PCRL-CR2R-2ReC-C0ER-0ReE 2RCC-CORE C2CE-2CLE-7CLC egel eeec elee
P2eD CCOO POCE DDRP PERPE QRET @ECE Z2CE CREC (CLE C2REC ECee ecee Ccoce clee
? 2 ce.clock.testez )

~13E6-C001 2€-3 2473-1366-C001 ¢ko4 <474-10GE-CPEl 254 c47a- 1CEE-Col: 20c4

f [ce79]ersa €045 111€ @27S €&57 22is 1113 €75 ¢C21 €15 1112 2¢7%C-0C21 007

-¢5G3-00e2 22€2 £771-£593-C222 Z@6Z 27Tz-25C2-e2Q2 2262 €7TI-LECI-20CZ 2152
¢588 @070 070 1145 €585 C10€ 2245 1145 €565 €146 CE€51 1143 C38S (i€3 €o:f
8 e ce.clock.test@z

‘ -QPeP-eerP-PCee-CReP QCCP-CRPP-Q20L 20CD 2CCE CeaC 7ECe eCle ¢ece ceel el

L CO0C @000 2020 2020 QUOC 2000 (EFE ¢CCE ¢LCe €ccC 2ol C22@ Cg2¢ ¢CCE (T2

—1368-¢CC1 2051 2475-1006-C¢C1 20821 2374-1266-c281 2021 z47e8-1086-22C1 2021
[7F] ees? €34 1112 @CEE ¢¢65 €Cic 1115 2CES €261 ©€15 1113 CPS6 0238 21l
a e ce.clock.testiz .

-¢5E€3-0@@2 2227 €771-83G3-CCCZ 2227 @772-0E553-(282 2027 £TYR-£862-CC0C 2QzZ7
2o88 @872 e7Z 1145 E585 €1@7 @i4S 1142 €235 (146 C2S 1143 088§ €i7( CL20

-CLCe-0000 P0RLC-QC00 @COY CBIL CCil <IL¢ o< OO 2ECEZ 2€SE ECZT @C2C €l22
(eCC QQQP RURP CRCE @L2e Q2L €2CC QL@ €o¢¢ @LCC fRLE gLee fece cocr o ovec
1 4 ce.clock.tasilc

-12R6-@@¢1 1996 2473-1366-2¢€i 19GE 2473-126C-7Cc1 19SS 2472-17€5-0201 1862
[[VrE] 0052 ¢¢22 1113 €268 €?¢53 £8€3 1112 €38 {e27 2211 1115 €288 (P2 (fz7

-¢593-8202 1SB1 £774-0553-€€62 1561 €772 €3C3-£282 1981 27TS-22CI-000T il¢h
CSER @041 €FE2 1145 @565 €ESC 2237 1145 CL8C 2€SS €841 1145 €288 122 £0:7
11 g ce.clockK.tesil?2
PeCe QQere eeer @POe QPeR PeZV QLCE ¢EeZ QCLC CEts @oll oC2f cece oIl fole
0000 PRRY PUREC_QLPC_PeFe CLRC €Ice Cc?C_@eLe_geCZ CoCe CefE CLoC oovf 270¢

“15£6-00@1 1661 2472-13E6-2291 1681 ¢472-1366-c221 1232 247&-13€8-0C001 1320

eM5c ee51 1112 @eS6 @264 Zvie 1113 €¢S6 CZEZ @227 1113 2CCE (0S4 Zees
12 2 ce.clock.tesiz2
9-17

——— ik



V-

(et

-¢5G3-eoe2
voee eedi1
evee ovee
ceee eeeo
A3

Je 1e2:12 1579

ceq Hck.test@2 Page 2

1544
ecew
reeo
eece

g776-¢593-¢€2¢2 1544
1145 ¢58G €245 €L37
PO eell OO QeeEe LkRee €222 e’ec eecez
PCeP Q2R RECE ceCe Le¢g Qeee ceve gcee
e ce.clock.test@z

L?7E-LI92-CRCZz 1944
1145 €:=B5 @272 cC42

—

e7e?-€zI-t2L
1145 Qze2 T3
2eece ceee cree
gcee eege ceae

-1366-0001
2060
-¥t83-0001
es5pe eeze
14
e cooe
coee eeeo

1926 2471-1366-22€1 1525 2471-1366~02€€1 1S2¢&

Ce46 1113 2299 ¢L66 @212 111t €255 E£LE6 QLLeS

1626 @778-05G3-gLL2 1€00 £778-0553-€€21 15@¢E

2253 1138 25689 @29 2024 114€ €8S €C45 ©L27
1] ce.clock.testlc

PCeC QCQCQ QCCRY QrC2 QeCE CecZe Ceee eeee ecee

POBC QPQQ VvER? QLeZ QLee CeoL _EeeC eeee eeeg

-123RR—-PEC1
[Fiecleose
15
-25Q3-¢¢ee2
, €588 6054
| eeee ocee
eeee e
16

247¢2-126€6-7€€1 1¢&:z:=
1114 21¢1 z¢6e7 2C1:
p7re-£502-CLgl 12¢¢€
1126 €282 €QE2 gc2¢

geec eeger gece zece
geeg eege cees gacz2

1865 2465-1366-20081 1BEE 2365-1266-22¢1 1867

2252 1111 21¢6 ee73 e212 1112 21€6 eL74 €212
¢ ce.clock.tesi?2

1856 €776-25G2-Q22C1 1857 €776-€E552-€Cl 1E3E

POG3 1145 @568 2053 €238 1143 ©dES LL45 €L24

0200 QOC2C ZCPQC QCCC C2Ll Cull Gec2 beee cZec

PeCe QPC@ Q2CC Qeeeg 2gZeZ Ceee €eel ecec elcoe
¢ ce.clock.tes1g2

24£5-13€6-4€L1 186¢
1114 €125 €74 €22C7

@7v6-€523-¢ECECl 1=t
1145 E3E5 EE5E C23€
ceee 2Leo ezez ceez
gece eege ceci zeei

-126R-22¢1
2066
-¢5G2-2201
2588 @¢eS
17
eRree eeee
el 020

1856 24€EB8-136E-€L01 18256 <4EB-13Z66-0E€L1 18327

@045 1112 @10S @E77-¢2e2 1111 B1¢5 ckBLZ-Lcel

1854 €77G-@562-2201 1854 Q7YEZ-LB552-LEE1 1E:23

Q€S2 1145 @5EB9-€2L€7T €2z2@ 1145 ¢v585-2B12 €213
2 ce.clock.testléz

CR0Q PQCE QUL QRLC ¢YLe CLECZ CelC CZCe eeze

P00 QCCC QOPEC LLReC CLRE ©LEle <2C1 22CC 220G

24€7-13€6-€el1l 1£LlF
1113 €1CS €284 7Ll
g7ce2-e222-2221 1852
1145 (CEg85-¢€@2z eL1v

g¢e2 eZeEeT vegel Z70C2
geegp el 2€ee ZTCa

-1266-¢0¢e1

12]1512264
18

-¢s82-¢e1
¢SRS ppe
2ere voee
ceee peoe
19

1816 2467—-1368-€€21 1817 2467-1-~AE-2wZl 181¢

2e38 11¢€9 €116 ee82 2€€2 1111 L.1€E €E65 €€24
0 ce.clock.test2

1805 €78¢-0552-¢00e1 18¢€4 E78€-€252-2€21 18RE3

2248 1136 €585-¢€18 P@lz 1137 €338-c¢27 C€€S

P00 QGCe Qv ¢ock 2@Ce Lebl vk c<xvle Liec

Ceee @Cee eere @21 Ceee Cece vkl elee wece
¢ ce.clock,tesile

24€7-12CE-ZE€C1 1E8L7
1116 €116 €eoec-ZCe?

¢7B81-€£32z52-2¢¢1
1137 QEBS-QE43
2l <Ceoic l2elc
£eC2 ceee wecce

Fyrymm™y

(R NTAN

1€
7
cc
e

-1256-00¢1
\ [(FITF) eees
-esc2-¢eo1
?sPg9 eeze
20
eeee eeee
eeee Aeee

1784 24€6-13€606-¢01 1764

246 1111 @116 QL&Y ¢eez 111e R11€ 2ice

1776 @782-€552-2€LC1 1776 €7E1-Li52-¢C?1 1776

P29 1144 Q@5RG-QLES 17 1144 CIB5-CeLlc 2207
¢ ce.clcckx.tes te2

7O0Q VLEEe QPP PvdP QRLL PYPL LLel el 2¢El

COvQ ¢2P¢ €RC1 @Qrel erik @Q¢cl ¢vl€l €Pdc ¥l

24E€E-13CE-CLLL 1764
1112 €11g €2oEe-C2k4
C7€1-0Eg2-¢LLl 177¢
1145 £28C-€2Z2-2Ll1

LEEe ereZ €2eol cul?

-12€5-ven1
F127] 0cec
<1

-gSc2-e¢¢1l
¢5eg-¢e1c
eeee oepe
veee ecee
22

17€E 24c5-1306-¢€d1 17728 z4cZ-13Ec-€CL1 177¢C

2249 1129 Q126 €@92 @g2e6 11€¢ 21zC C21ci-Ceis
¢ ce.clock.teste2

1727 @7P8R-25G2-2¥P1 1726 ¢RL-Bi5c-Cucl

PC4E 1138 @5E9-2¢D1 PQLES 1137 £25G-£xw60-

geee Pree PURL RElL (CRELC Ccele EeCt (CeZcl

CoeQ Quee QecE @erel 22dc¢ ¢201 ©ocl ceee
e ce.ciocK.l1estle

)

)n»t
A IEN]
YN
1O

3
S
N
[

[SP]
S

[\
P

24€4-13ce-cLel

12

€2l eeegl eeg] 200¢
irAey

€12€ €£112-¢C

1112 < G

gvgl~-edc2-geLl 1%Lt
1136 £2&¢-CL7Z-€21¢2
geeg ceee 028 ¢l

AL‘A-\« 2C0¢
Z2e%1 ¢eCi €CC1 ¢lei

L

-12FE-¢0e1
[?1?012?71
-g5ce2-pv01
gsoo ge22
23

veee eocee

1742
cean
172%
eeee

24€4-12€6-C¢B1 1744 2404-1560-22wl 1740
1111 2122 €uS6 2¢ed 1111 213k e2le7-CEle
¢779-¢592-e2fPl 1726 €Q78L-LL3L-CLE1l 1727
1144 ¢SE9-Cudl YEeZ 1144 V:65-€Ccd5l-clo?7
2 ce.clock.testlz
020 P00 QRLY CLOV GCLC (GO0 VLeC L2l CLLo

9-138

2%El-1ZE8-c L
1112 €12¢ 21¢e1i-
27EE-ID262-¢CYd ]
1134 Cza¢c-

{1

PRy P’) ba
) ey -d

=3 NY 0D
™My W

i
c -

(‘)
L]

"~

Z2eg Ceoe ceee

(@]
ry
(%]
)

—_ Ay N - s MY alal o]

ey

o~ e

— S G MY

v AY e

.

-
(3 2N
’
2




NI, S

APPENDIX 10

Equipment Descriptions and Specifications

cai




I. INTRODUCTION

1.1 General DeScription

The InterOcean Model 195SP Probe is a ruggedly constructed,
compact, portable unit designed to operate in conjunction with the
InterOcean Model 680/195 Recorder or 514D/195 Readout.

The 195SP Probe incorporates precision sensors to provide
an in situ measurement of seven parameters and Probe Identification
number including conductivity, temperature; tide, turbidity, current
! (Vx, Vy) and direction.

The Probe utilizes an internal electronics packuge, which
includes voltage regulators and all required circuitry to convert
the sensor input signals to output signals which can be displayed
directly in the appropriate engineering units.

1.2 Specifications

1.2.1 Electrical
Conductivity 0-65 millimos + .02
v Output = 1 volt/10 millimhos
Time constant 20ms

Temperature -5 to 45°C +..02
Output = 1 volt/10°C
Time constant 1.4 sec

Tide/Depth 0-50 feet + .01 feet
Output = 1 volt/10ft, **
Time constant 200 sec
Transducer depth limit,
25% over range

Current 0 to + 300 cm/sec
(Vx § Vy) Output = 5 volt/300 cm/sec *+ 10%
Time constant 1 sec

Direction 0 to 360° + 4°
Output = .01 volt/degree
Time constant = 8 ms.

Turbidity 0-100% Transmission
Output = 0-1V + 2%
Time constant = 400 ms.

**OTHER RANGES AVAILABLE ON REQUEST




1.2.2

1.2.3

'Mechanical

Weight
Overall Height
Maximum Diameter

Environmental
Operating Temperature
Range

Storage Temperature

23 Kg in air - 11.5 in water
106.7 cm '

18.5 cm

-5 to +50°C

-5 to +50°C




© 1,0 INTRODUCTION

1.1 General Description

The InterOcean Model 680 Digital Recorder is a self-contained
data acquisition system, containing an eight channel analog
multiplexer, an analog to digital converter, and a digital cassette
recorder.

The Recorder multiplexes parameters from three probes,:
processes up to eight channels of analog data, and records the
result in four digit Binary Coded Decimal (BCD) form on a
standard magnetic tape cassette. ‘

The Recorder features operator selection of the following
controls: '

1. Channel Selection - the number of analog input channels
to be processed. '

2. Scan Rate Selection - the length of timé, in seconds,
between the first channel in a data scan and the first channel

in the next data scan, assuming that more than one data scan
has been selected for recording.

3. Repetition Rate Selection - The time, in hours, the
recorder waits before recording the next set of data scans. The
time is measured from the first scan in a record
interval to the same place in the next record interval,

4. Data Sets or Groups Selection - Allows a data scan to
consist of either data sets or groups.

NOTE: See section 3.1, General Operation, for switch settings
peculiar to operation of 680 Multiplex Recorder.




1.2 Recorder Specifications

1.2.1

1.2.2

1.2.4

Mechanical

Size
Weirht
Mat.rial

Electrical
Power Requirements

AnaIOg Inputs

4" w X 3" d X 13" 1
5 1b.
Aluminium

+12V DC + 20%, Current drain
is 7mA in standby,400mA while
tape is advancing.

0 to +7.993V DC

Analog to Digital Converter

Resolution
Relative Accuracy
Gain Error

Gain Error Drift
Input Resistance

Recorder
Record Media

Number of Tracks
Recording Density
Recording Format

Storage Capacity
Write speed

Step angle
Angular Accuracy
Start/Stop Time
Tape tension
Error Rate
Operating Mode

16 bits

+]1/2 LSB
+1/2 LSB
1 PPM/°C
200 K ohm

.Standard Phillips certified

data Cassette, 300 ft. length
615 BPI
2 track NRZI, 2 bit word sync

16 bit file gap.

2,214,000 bits/300 ft. cassette
256 Hz '
1.5° _ o

+8 min of arc non accumulative
Not applicable

0.4 oz inch;s

1 bit in 10

Write only

Type of cassette loading Front




1l.2.5 Recording Head Dual Channel single gap,
high quality digital type
ECMA standard
Motor ' Single 7.5° angle stopper
motor with 5:1 gear reduction
coupled to take up reel by
slip clutch mechansim.

Operating Temperature -10°C to +50°C
Storage Temperature -35°C to +70°C
Relative Humidity : 10% to 95% without condensation

1.2.6 Data Format

2 Bit gap for word syncronization followed by a 16
i bit word. Eight (8) words make up a 1line; 8 lines make up a.group.
Each group is followed by a 16 bit gap called a file gap, for group
syncronization. (See Figure 1.0)

15 |14 12 {11 8 7 4| 3 0
~ D3 DZ | D1 DO GAP
sign Sync

Word (16 Bits)
4 Digits and Sign and Sync

F.G. 7 | 6 5 4 31 2 1\ 0 \
Group:
F. G. - 16 bit File Gap
Lines - ( thru 7
Fig. 1.0 :
i
j; 10-5




PRo8E | .

PROBEZ2

PROBE 3~

PROBE (

PROBE 2

PROBE 3 ~

DATA TORMAT
“CR_PROBE “W/DEPTH(

DATA FORMAT FoOR %3 )
0592382

ROBE L rrooT BEPTH -

0072 0016 1476
0072 0016 1474
0890 0012 0008
8790-0011-0006
0802 37918 1424
-0802 3717 1424
0807 0021 0018
0807 0014 Q010

Z0592
-0592

2839 1429
, 3837 1429

0589 0010 0042
1P0589 0001 0010
70070 0014 1515
00700014 1515
C890-0008-0009
0890~0005-0002

20802 3928 1442
\—-0802 3928 1442
- 0807 0020 0019

C807~0003 0001
~0592 3849 1444
-0592 3849 1444

0589 0009 0041

0589- 0001 0004

Yooos"

823 1404.

0784 0072 0016 1476 0790
0793 0072 0016 1474 0795
0296 0890-0005-0002 0295
0295 08B70-0004-0004 0296
0836-0802 3918 1424 0836
0836-0802 3918 1424 0837
2448 0807 0007 0004 2453
2453 0808 0017 0036 2450

0789-0592 3837 1429 0789
0789-0592 38379 1429 0789
2743 0589-0000 0017 2743
2741 0589-0001 0005 2741
0763 0070 0014 1515 0774
0780 0070-0014—1516-0784—1
0295 0890-0005-~0012 0295
0296 0890—0004 0003 0296

- e e e

0890 602030010 0

0836—0802 3928
0836-0802 - 3928
2461 0807 0007
2460 0808-0002
0789-0592 3B49
0789-0592 3849
2741 0589 0007
2741 0589 0002

I

osaqmoo12/bo42v"is9 0589\0004 0019 2736)
0589\jj§j 0007/2736/0589-0003/0008./2738

0013 2860-

1444 0789 -

1442 0B36
1442 0836

0003 2461
1444 0789

0011 2741
0008 2741

Q&

3823%’204V07a
3823A14D4AD789

.
Y SR,

o, 20 i,

>/ GROUP

.
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CURRENT METERS

ELECTROMAGNETIC

& INTEGRATED OCEANOGRAPHIG/ WATER
QUALITY MEASURING STATIONS

e NO MOVING PARTS

e ELECTROMAGNETIC CURRENT
SPEED AND DIRECTION

CHOICE OF MULTIPLE SENSORS

e EXCELLENT DIRECTION &
TILT RESPONSES

LONG TERM STABILITY
LOW MAINTENANCE

® FOR PROFILING OR SELF
CONTAINED MAG. TAPE RECORDING

SERIES 195

196

@d nterOcean




INTRODUCTION

The InterOcean Model 195/196 series current meters are uggedly buiit
instruments intended for use in the severest environments where corrosion, bio-
fouling, and the threat of physical damage would greatly limit the use of mechanical
rotor or impellor devices. The 195 series uses a spherical, solid state, no moving
parts, electromagnetic current velocity sensor. Two pairs of orthogonal electrodes
sense the X and Y components of the velocity vector with a fast response. A flux
gate compass that is substantially immune to local magnetic materials is used to
determine the orientation of the instrument with reference to magnetic north.

The excellent cosinusoidal tilt response of the spherical sensor permits the
measurement of horizontal water velocities in the presence of vertical water
motion. Large components of vertical water motion are often introduced by the
orbital motion of a mooring or while making vertical current meter profiles. It is
therefore extremely important for the sensor to reject the effects of vertical velocity
in orderto avoid large errorsin the measurements of the true horizontal velogities.

This combination of rugged construction, no moving parts, tast response, and
superior performance on a mooring or while profiling makes the 195/196 series
ideally suited to applications in hazardous environments and for long term
instailations without the need for frequent servicing and maintenance.

APPLICATIONS

. 195R/196R - Versatile and Flexible

DOE
Q9 o0 09
GPTION T lopTiON I
OPTION 1l
//‘—'*—\\\ } e — T T T
rd -
s Sl T N
F_A! AN
\

MODEL
195R/196R

MODEL
196RM 7 2; JE K N

1

For [OPTION | . remote readout profiling
‘QE[lQN | self-contained magnetic tape recording
OPTION 11| integrated into buoy or telemetry system

- InterOcean Systems, Inc.
3540 Aero Count :
San Diego, CA 92123 .

4 (714) 565-8400/cable InterOcean/TELEX 695082 ,é’ Vi

>




NO MOVING PARTS . . -«
CURRENT SPEED AND DIRECTION

CHOICE OF MULTIPLE SENSORS: C/S/T/D/Do/pH/Tr/TIde/Splon/SV
RELIABLE, STABLE, ENCAPSULATED SENSORS N
MODULAR CONSTRUCTION

FOR MOORINGS WITH MAGNETIC TAPE RECORDING OR RADIO LINK
FOR PROFILING WITH ON BOARD DIGITAL DISPLAY AND RECORDING

MODEL 196R
“INTEGRATED OCEANOGRAPHIC AND WATER QUALITY
MONITORING SYSTEM.

The intarOcean Modsl 186R permits the user to simultaneously obtain in-situ data from a wide choice of
commonly measured parameters. Included are current speed and direction, using a no moving parts
electromagnetic current speed sensor and 2 no moving parts flux gate compass. The user may also select
any combination of the following parameters: Conductivity, Salinity, Temperature, Depth, Sound velocity,
Dissolved Oxygen, pH, Turbidity, Oxidation Reduction Potential, and Tide measurement. Parameters may
be selected initially or may be easily added later in the field by the user.

Ali data channels are transnitted via cable to a remote data display, data recorder, or radio telemetry link.
Alternatively, the data may be recorded in-situ on a self contained, programmable digitai data cassette
recorder. The system may be used as a profilor, and it may be installed for long term monitoring projects.

The Model 196R is ruggedly built for the severest environments where corrosion, bio-fouling, and the
threat of physical damage would greatly limit the use of mechanical rotor orimpelior devices. The 196R uses
a spherical, solid state, no moving parts, electromagnetic current velocity sen >r. Two pairs of orthogonal
electrodes sense the X and Y components of the velocity vector with a fast response. A flux gate compass is
used to determine the orientation of the instrument with reference to magnetic north.

The excellent cosinusoidal tilt response of the spherical sensor permits the measurement of horizontal water
velocities in the presence of vertical water motion. Large components of vertical water motion are often
introduced by the orbital motion of a mooring or while making vertical current meter profiles. It is therefore
extremely important for the sensor to reject the effects of vertical velocity in order to avoid large errorsin the
measurements of the true horizontal velocities.

This combination of rugged construction, no moving parts, fast response, and superior performance ona
mooring or while profiling makes the 196R ideally suited to applications in hazardous environments and for
long term installations without the need for frequent servicing and maintenance.

SPECIFICATIONS
Parameter Range Preciston Time Constant Comments
Current Speed 0-300 cm/sec =+ 2 cm/sec 1 sec Eiectromagnetic. no moving parts
Current Direction 0-360 -2 100 m seq¢ Fiux gate compass
Conductivity 0-65 mmnhos;cm + 0 02 mmhos/cm 20 m sec. By induction encapsulated sensor
Salinity 0-45 PPT + 002 PPT Automatic, continuous cutput
Temperature 5to+45C +002C Lineasued thermistor ptatinum
re nce sensor
Depth 0-100m 1c £ 15% s ; 4+ Sulictmw SemrConductor
0-6000m prassWre transqucer
Sound Velocity 1400-1600m sec + 0 tm/sec +""Bing-arouna sensi
Dissolved Oxygen Q-20 PPM * 1% tg Voitmec, potarographic membrans
SENAOK, stirrer 18 NO! regquIred
pH 2-12 pH + 005 pH Semted combination lectroge
Turbidity 0-100% trans t 2% ifs -~ PBLh iencth
0-200 JTU 8
Specific lons :
Redox -400 to‘q»«tou my m electrode
Power lnput: + 12 VDC ¢ \ﬁ 100Mma: y Py 3 > e
Signal Qutput: High level D&Y : L 1N engineenng units

1 195M current meter and Modet 2130 probe

Pressure Case
Material: 316 staintess steel

Depth Capability: @) 1000 m 01 7000 m
Weightin Air: (ay 23 kg (45 kg
Weight in Water: ta) 105 +g it 33 kg

Length: 76 cm Pressure Casa: 112 cm overall Diameter. 15 cm
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% Avarity of anaiog aed digital dats readents are svailable for 350 with the medel 190R carrent motsr.

MODEL 136RM
DIGITAL RECORDING MODULE

The Model 196RM may be used as a direct plug in module to the Model 196R
integrated sensor module. This combination forms a seif contained, digital magnetic
tape recording package which may be used for profiling from a ship or which may
be installed on a mooring for long term data recording.

The 196RM contains batteries which power the recorder as well as the 196R
sensor package. The interface electronics assure direct plug in compatibility.

Some researchers use the 196R with along length of cable and the Model 514D
digital data scanner and display for their profiling requirements. They can then
disconnect the cable and attach the 196RM for their in-situ long term monitoring
requirement. The flexibility of this system increases the cost effectiveness of their
equipment budget.

SPECIFICATIONS

Recorder

Input Channels: 1, 2, 4, or 8, switch seiectable
Scan Repetition Rate: 0.5, 1, 2, S, 10, 15, 30, 60, seconds.

Recording Duration

) Recorang Duration (sec) = 180.000 data words
in Continuous Mode imeters * SN Repeteon Rute (sec)

switch selectable

Recording Duration 1,2,4,8,16.32datascansort.2,4,8,
16, 32 data groups of 64 words each plus continuous. This
corresponds to a minimum recording duration time of 0.5 sec.
and a maximum recording duration time of 2048 minutes plus
continuous recording. Switch seiectabie.

Recording Periodicity: 0.25 through 12 hours, plus continuous
and external trigger (5V logic), 1\mtch selectable.

Accurscy: £ 0.01%, £ 1 digit

Power Requi Internal, standard flashlight
battenes. 1) cell size, 20 units. Power 18 sufficient to record one
complete cassette tape.

Record Medis: Standard Phillips certified data cassette, 300"

or 450 length

Data Rste: O to 180 bits per second

Recording Method: 2 track NRZI

Recording Format: 16 bit word (4 digit BCD with polarity), 2 bit
word sync: 8 word line; 8 line group: 186 bit file gap at end of
each group.

Recording Density: 615 bits per inch

Recording Capscity: 180,000 data words (2.88 x 108 bits)
using 450’ length cassette tape.

number of parameters

Soend. DI, sound velacity,
Gis80ived OXYQEN, &t BCAN (DSHNMON rate of 1 second. Recording
capacity 18 22,500 seconds.

] (days) = 180.000

n Programmed Mode OQumber of parameters & 24 hours x Reconding durahon
scan rate g
PONO;:CItY
() e
Speed. de.

OxyQen. turbedity, 81 5CaN rate of 10 seconds for § mnules every
one hour. Recording capecity s 30 days.

Note: Scanrate, and may be

ODATRIOr {0 MOt BNy regUIements.

Pressure Case
Materisl: 3186 stainless steel
Oepth Capacity: (a) 1000 m. (b} 7000 m.
Weight in Alr: (a) 23 kg. {b) 45 kg.

Weight in Water:
Length: 76 ~m.
Dismeter: 15cm.

(a) 10.5 kg. (b} 33 kg.




NO MOVING PARTS

LOW MAINTENANCE

MODEL 195M

RESISTS BIO-FOULING, CORROSION AND MECHANICAL DAMAGE
EXCELLENT DIRECTION AND TILT RESPONSES
INSENSITIVE TO VERTICAL MOORING LINE MOTION
LONG TERM STABILITY

ELECTROMAGNETIC CURRENT METER,
MAGNETIC TAPE RECORDING

The Model 195M is a self contained, digital magnetic tape cassette recording
instrument. A unique and extremely useful feature of the instrument is that it provides
switch selectable programming of data rate, recording duration, and recording
periodicity. The user may therefore select the optimum recording program for any
particular specific environment or application. He then can easily change this
program after examining the data. Changes in the program can also be made to
better suit some other environment for the next project or application.

The fast data acquisition rate of the recorder suits the rapid response of the
electromagnetic sensor. The X and Y vector components of flow and the direction
are recorded each time. Data capacity is 330,000 data words which permits the

acquisition of high density data or very long term deployment.

Temperature and depth sensors are also available as options.

SPECIFICATIONS
Speed Sensor: Recorder:
Type: Elect ic. solid state withno Q parns. Type: Incremental digital magnetic tape cassette

Measures components of flow in two directions.

Theory of Opmtlon Famdlvs Law - a conductor moving
through a mag:! field p a ge. The water velocCity
vector comoonom perpendicular to the magnetic fieid flux ines

d by the ) prod amutually orthogonal electro-
moﬂvo torce within the water. The induced voitage is measured
by two orthogonal pairs of electrodes (located in the sensor)
which define a Cartesian set of axes with respect to the trans-
ducer. The magnitude of the voitage is directly proportional to
the magnitude of the water velocity.

Dimensions: Sphercal, 3.8 cm. diameter.
Range: 0-300cm/sec. d; other on
Threshold: 0.6 cm/sec.

Resolution: 0.15 cm/sec.

Zero Stability: + 0.6 cm/sec.

Precision: t 2 cm/sec.

Direction Sensor:

Directi The ion of the is determined by a flux
gate (no moving parts) compass mounted inside the pressure
case. Water flow direction relative to the sensor is determined
by resoiving the Cartesian coordinate vectors into a polar
coordinate vector.

Range: 0-360°

Precision: = 2°

Response Time: S0 m sec.

Temperature Option:
Sensor Type: Linearized thermistor
RAsnge: 0-30°C and 0-15°C with scale expansion.
Precision: 1 0.1°C

Depth Optlon
Type: P
Range: 0-100 meters; 0-300 meters. 0-1000 meters. For

special range, consuit factory.
Precision: = 0.5%F.S.

Cassette: Standard Phillips type, 300 ft. or 450 ft. data certfied,
two-track:.
Format: Senal Binary NRZ
Capacity: 330,000, 8 bit words
Writing Speed: 50 m sec/word
Scan Rate: 13can(1 104 parameters) every '2 0 16 sec. (4 seC.
standard)
Duty Cycle Programmer: Continuous ar adjustable to record
for 2 to 30 min. every 1 to 15 hrs.
Recording Capacity: 330.000 dats words. When recording four
overy4 for s 10 min.
duration, every 3 hrs, the deployment fe
18 70 days.

Power SUpply'

Type: dard “D" size flash
Cell: 1.5 voit. D cell; 18 units
Capacity: To record one compiete cassette tape (330.000

measurements)

ght battenes.

Instrument Case. 195Mm seit recording current meter.

Material: 318 stamnu uool
[o] ing: Elec " "
Depth Capability: 1 ,000 m
Weightin Air:  20.5 kg.
Weightin Water: 8.2 kg.
Dimensions: Case '5cm. diameter x 92 cm.

Accessories
Field Service Kit - P/N 195M-FSK
Depot Spares Kit - P/N 195M-DSK
Centifiad Digital Cassette Tapes
Subnudlco Buoy - Modll ‘800 Sonea
Mode! 1090 or 2090
Timed Rnluu Model 50001’

o d, (others Habk

10-12
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MODEL 195R

- ..e PERMITS RAPID vstmcm. pnomme ,
» ~® RAPID RESPONSE BETVRSRL WU A A
.7 me INSENSITIVE.TO.VERTICAL WATER MOTION

‘.o REALTIME DATA DISPI.AY AND. neconoms

’ ”ELECTROMAGNETIC CURRENT METER
REMOTE READOUT

x

The Model 195R consists of a sensor package and remote readout data display
with interconnecting cable. The readout box has panel meters foreach parameter
: measured and a recorder output connector to permit simultaneous recording of
- each parameter measured. Current speed and current direction are standard. Water
. .. __..temperature and depth sensors are available as options. The parameters of speed,
- - temperature, and depth have dual range scale expansion. Integral analog data
‘recorders are available as options as well as separate, compact digital data loggers.

- The 195R may also be used with any of the digital data scanners and data display
instruments that are manufactured by InterOcean Systems, Inc.
SPECIFICATIONS
Speed Sensor:

Type: Electromagnetic. solid State 3ensor with no moving pans.
Measures components of H1ow in two directions

Theory of Operation: Faraday's Law - a conductor moving
through a magnetc lietd produces a vollage The water velocity
vector perper iar 10 the mag heid tlux ines
(crested by the senson produces a mutually orthogonal electro-
motve force w:ihin the water The induced voitage 1s measured
by two orthogonal pairs of electrodes (l0cated in the Sensor)
which deting a Cartesian set of a<es with respe<t to the trans-
ducer The magnitude ot the voitage s directly proportionai to
the magnitude of the wafer veloCity

Dimensions: Sohercai. 3 8 cm diameter

fesnge: 0-300 cm/sec standard, other on special apphcation
Theeshold: 06 cm/sec

Resolution: 0 15 cm/sac

Zeovo Stabiiity: + 0 6 cm.sec

Precision: & 2 cm/sec

Direction Sensor:

Direction: The onentation of the sensor 13 determined by a flux
Qate 1IN0 MOVING Parts) COMPEss Mounted INside the pressure
case Water How direction 1@1alive 10 1hs 3@nS0r 18 J81ermined
by resoving the Cartesian coordinale vectors nto a polar
coorchinate vector

Respense Time: 50 m sec
Temperature Option:
Sennor Type: Linesnzed thermistor
Aenge: 0-30°C and G-1 C with scCaie expansion
Precision: £ 01! C

Depth Option:
Sensor Type: Potentiometric
Renge: 0-100 meters; 0-300 meters. 0-1000 meters. For
special range, consult factory.
Precision: +0.5%F S
Instrument Case
Material: 316 Stainiess steel
Depth Capabllity: 1 000 meters
Waeightin Air: 16 kg
Weight inWsater: 7 7 kg
Dimensions: Case: 152 cm diameter x 55 cm
Case: Spiash proot 20 cm x 20 cm x 30 cm
Recorder Qutputs: 0-1 VOC into 1 K ohm
Options Temperature and ODepth dual range switch selectadbie

Ry - Recorder Option: Integral umit built into readout case, 1o
record two parameters as a function of time

Ry - Recorder Option: integral unit bunt into readout case. o

record three parameters as a function -

of time
Accessories
Fiaid Service Kit - P/N 198R-FSK
Depot Spares Kit - P/N 195R-DSK
Winch, manual or electnc drive with shp rings

@ InterOcean

3840 Aero Cowrt
Sen Diago, California, US.A. 92123
Telex 00-5082 Telephone (714) 565-8400

10-13

.
s dben - O

e




APPENDIX 11
’ Inétrument Calibration Test Sheets
]
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@ Inter Ocean EQUIPMENT CHECK-OUT FORM
=

Job No.: 6271

Customer: U.S. Army Corps of Engineers {c/o Kinnetic Laboratories, Inc.)

Date: 12/20 /25

Probe :
Serial Number: G2)loay

External Physical Appearance:

Gnpoh

Parameter Zero Check Reading
l Conductivity . : ;O/mmho 3 .50

Temperature N/A Room 4 /.89
Turbidity  N/A In Air 'S

IE Tide/-1D N/A | Anbient — 2O
+1D N/A -+ J.5090
v, Air __ N/A -+ gurl = 0977

vy, Air ___ NA s acl e TP e

Direction N/A L0008 36p{ | & s

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

el

Inter0Ocean Systems, Inc. . Kinnetic Laboratories, Inc.
Engineer

——

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / relex 69-5082
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@ II]tCI' Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 12/20 /7 &

Probe . '
Serial Number: 27 002

External Physical Appearance:

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

1D

Parameter Zero Check Reading

Conductivity . /3('(mmho S&.0F

Temperature N/A Room 1 2.1\

Turbidity N/A In Air C2./

Tide/-1D N/A ' Ambient _ __ 1o«

+ID N/A + 1s¢?1

v, - Air N/A 40029 4 63T
Vy Air _ N/A ~-00 2!, -2O33 .
Direction N/A 3(,,'5..}630' 222.6

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-505-8400 / telex 69-5082

e e e —-——




@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe Lo ’
Serial Number: 7 — )) 0¢) 7

External Physical Appearance:

Gvuo

jalg

Parameter Zero Check Reading

conductivity - )O/mmho 372.90

Temperature N/A Room /13 .27

Turbidity N/A In Air 5906

Tide/-1D N/A ' Ambient — 0L 925

+ID N/A + 00L¥9

v, . Air NNA 2 oo Y

v, Rir NNAOS oo
¥ Direction N/A 36r.3 3/50/ 49.2
o e T :_-:r:t'..:-.. .,._',.'.’,...,"',/,' L e e “(,_/-”, e ,:/; . /,-/"":":f:‘,,

..,,,',1. Zoye N e T T PR

System checked eut ‘after de11very to Santa Cruz, California, Kinnetic
Laboratories, Inc. By-

7> . . ,
InterOcean Systems, Inc. , Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 , telex 69-5082
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@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /2-20-77 /o
Probe ' -
Serial Number: 637/ 006 et IR

) , -2
External Physical Appearance:

(oon
MD
Parameter Zero Check Reading
Conductivity ;a’mmho 22.97
Temperature N/A Room (. / &g
Turbidity N/A In Air $.3.8 ¢
Tide/-1D N/A N Ambient ~0320l
+ID N/A +cx
. of o o5

Ve _ Air N/A SR
vy Air N/A = %368 .
Direction N/A 700, B0z

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

)
InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Epgineer :

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 [ telex 69-5082




@ InterOcean

EQUIPMENT CHECK-OUT FORM

Job No.:' 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 2 /=0 /0
Probe 7
Serial Number: VSR

External Physical Appearance:

Yzl

Parameter Zero Check Reading
“onductivity o 36" mmho T4 .44
:Temperature N/A Room I 5&
Turbidity N/A In Air 785 <
Tide/-1D . N/A Ambient _— ¥ &

+1D N/A 9% T
v, ~ Air N/A + oua f
v, Air N/A t 033>
Direction N/A 3004 360% )5 &6

System checked out after delivery to Santa Cruz, California, Kinnetic

Laboratories, Inc. By:

' /
e

Inter0Ocean Systems, Inc.
Engineer

Kinnetic Laboratories;, Inc.

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 [ telex 69-5082




@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe '
Serial Number: /4, 22 /]oo&

External Physical Appearance:

Cvrr K

po
Parameter Zero Check Reading

Conductivity - 3’mmho 27.2 0
Temperature N/A Room 12 .26
Turbidity N/A In Air (& 5
Tide/-1D N/A Atbient - 009&

+1D N/A 0/0 0

L ~ Air N/A = as04

v, Air NNA F O0ve3  4ect?
Direction . N/A 3007} y@l 2¢0.5

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

)

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 [ 714-565-8400 / telex 69-5082

2




@ InterOcean EQUIPME™T CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 12/20/2F

Probe

Serial Number: oo

External Physical Appearance:

Goso

o r? & L2 bt s PSS e
Parameter Zero Check Reading
Conductivity - 387rnho 3S.¢p
Temperature N/A Room /5
Turbidity N DT In Air 2/ 4
Tide/-1D N/A Ambient —/3 &1
+1D N/A /1292
v Air N/A -7
v, Air N/A = oet
Direction N/A 300.8 _3607 Zzz. ¢

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

VA

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082

SIS SRS




@ II’ltCI’ Ocean EQUIPMENT CHECK-OUT FOR™

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe
Serial Number: D (\

External Physical Appearance:

] Parameter Zero Check Reading
} ‘onductivity . 346 mmho fSof
| Temperature N/A Room 75
Turbidity N/A In Air O, X
1 Tide/-1ID N/A Ambient _ — /.59
+1D N/A + 197
v, . Air N/A T vuo6
v, Rir N/A Z 00l

Direction N/A 762 o 3667 229,

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

/'
R
InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 , telex 69-5082




EQUIPMENT CHECK-OUT FORM

@ InterOcean

Job No.:

6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)
Date:
Probe

Serial Number:

L2210/

External Physical Appearance:

G-vop

Tor
Parameter Zero Check Reading
Conductivity 30/mmho 372,972
Temperature N/A Room 1428
Turbidity N/A In Air /9, 7
Tide/-ID N/A Ambient — /1 G6C&
+1D N/A + Jle T
i <+ Qe
v, Air NA T 2oTs
v Air N/A Yoo .
y E— /C
Direction N/A T~ 360 (27.4
e - - va

":-:’ T A T e e = o -r . "/' . Cp~ers o I‘./ N ar -“’A'l(‘('ﬁ( -‘:,

"V o b ther e (/ _/ VR - 1/,- - :,._,_n-_’ Ses e J, e I.. 1:,-0:\.1'
System checked out after delivery to Santa Cruz, Ca]1forn1a, K1nnet1c ,'“:f’,f;J;,"
Laboratories, Inc. By: RSB N 7

WA
InterOcéan Systems, Inc.
Engineer

Kinnetic Laboratories, Inc.

’

InterOcean systems, inc. [ 3540 aero ct., san diego, ca 92123 / 714-505-5400 / telex 69-5082

. AP

b



@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /Z/‘Z«d /2F

Probe '
Serial Number: 27/073

External Physical Appearance:

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

oL T
)

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

w/“J'-{) (évs T Y 2 R Y VY P ﬂgc‘/‘)
Parameter Zero Check Reading
Conductivity . _38"mmho 36-3 2
Temperature N/A Room (1A ¥
Turbidity N/A In Air A?S: f>'
Tide/-1D N/A Ambient 506
+ID N/A X/l 2.
v, . Air M + guo .
v, ARir A vooyg
Direction . N/A 3¢ }503, 2273

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082

et




@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 12/r0 [7 &

Probe '
Serial Number: G227/ 3 /<

External Physical Appearance:

Parameter Zero Check Reading

Conductivity . /3B’mmho 3¢.32
Temperature N/A Room 11 F5

Turbidity N/A In Air 775

Tide/-1D N/A | Ambient g /.23

+ID N/A + (#4660

v, . Air NA T ooy

v Air NA - = 0029
Direction NA  20/.3 ;50‘/ 2a072.8

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By: :

i
1/

InterOcean Systems, Inc. Kinnetic Laboratories;, Inc.

Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: )2 /20 /"7/"

Probe . _
Serial Number: ~272/0/5 S Fp A<

External Physical Appearance:

Parameter Zero Check Reading
Conductivity 2320 30 mmho SJ30.08
Temperature N/A Room Jo . o2
Turbidity N/A In Air §s./
Tide/-1D O N/A Ambient  + . L-
+1D N/A -~
Vx Air~+3o0q N/A ‘:7

v, Rir~ 22} N/A

Direction N/A 2,20 360 2,5 .0

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

1D

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /&/10 /2 &

Probe

Serial Number: (o2 21 02710

External Physical Appearance:

o ors

Parameter Zero Check Reading
Conductivity L 30 mmho 7. /6
Temperature N/A Room J 3.0
Turbidity W oo e In Air /o &
Tide/-1D N/A Ambient = /& 2~
+1D N/A - 172
V. Air N/A —_—
v, Rir N/A —_
Direction N/A 360° -

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

//
N

interOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 [ 714-565-8400 / telex 69-5082

<o »

i.lII-I--lIﬂII-‘.I-ill-l-llll.-HIlIII-lllIlIlLllIlI=HIlllIlll-------n-n-dh-r aihecisi scadtcatbo s




@ InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 17.,7/; G,/Q

Probe
Serial Number: (771177

External Physical Appearance: )

Gosa il

Parameter Zero Check Reading
" Conductivity . 36 mmho 2537/
Temperature N/A Room ({3 (
Turbidity N/A In Air 795
Tide/-1D NA Ambient — &G ¢f

+1D N/A + T9(

Vx Air N/A - aoo‘r

v, Air N/A o~
Direction N/A 3(/‘74'§ 360° = 7/, O

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

/

-

-

‘‘

InterOcean Systems, Inc. Kinnetic .aboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




@ InterOcean

EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer:

Date:

Probe

Serial Number: 5»7Z2101&

External Physical Appearance:

JC}«Dc)C)

U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Parameter Zero
Conductivity o
Temperature N/A
Turbidity N/A
Tide/-1ID N/A
+ID N/A
v, Air
Vy Air _
Direction N/A

System checked out after delivery

CsT

Check Reading

3fmmho 27,43

Room /3.3 %

In Air __93.5

Ambient __+ .57

- !2es

N/A : - XIA

NA T 99T
TLO 8 ;593’ 272.%

to Santa Cruz, California, Kinnetic

Engineer

Laboratories, Inc. By:
r )
InterOcean Systems, Inc. Kinnetic Laboratories, Inc.

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5U82




@ Inter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 12/24/7F

Probe

Serial Number: ce2/0/9

External Physical Appearance:

/)—00@
Parameter Zero " Check Reading
‘ Conductivity mmho  3S /S
( — wAzT
Temperature N/A Room 12 &
Turbidity N/A In Air bW 4
Tide/-1D N/A Ambient /.45
+1D N/A <S¢
v, Air N 2 o5 g
vy Air NA 4 olec .
Direction N/A 360° 220 |

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

D
InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




@ InterOcean

EQUIPMENT CHECK-OUT FORM

. g
.

Job No.: 6271

Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Probe
Serial Number:

(+27/229

External Physical Appearance:

Parameter Zero
Conductivity o
Temperature N/A
Turbidity N/A
Tide/~1D N/A
+1D N/A
vy Air
Vy Air
Direction N/A

Jho|

a7

Check Reading

/3dmmho 7828
Room /3,49
In Air &9
Ambient + 0--70
- )2

& et
N/A - -
NJA = ouesT

vele

3607 22y
yd

System checked out after delivery to Santa Cruz, California, Kinnetic

Laboratories, Inc. By:

, /)A—

InterOcean Systems, Inc.
Engineer

(g

Kinnetic Laboratories:, Inc.

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082

L~ aincnin it ~ i




@ InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Recorder Serial Number: (%3 /223

External Physical Appearance:

(=20,

Functions:

Format:

Parameter: ' 1< 12 /7 ' -

Conductivity !

i
Temperature ' ! 72
' s

Turbidity !

Tide/-1D

+ID .

Vx

Yy

Direction ' |

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inq. By:

_ : . 1
/ !

/

InterOcéan Systems, Inc. Kinnetic Laboratories, Inc. |
Engineer . |
{

L InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 ; telex 69-5082

N - R - |
L_._.A__‘__M-A . i st bt i ity ule - anbiabim 1




@ InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers {c/o Kinnetic Laboratories, Inc.)
Date: 1T/ 0 /7 &

Recorder Serial Number: (220zz¢

External Physical Appearance:

O /I

Functions:

1

Format:

STees 3izzy A

Parameter: ' D1 —_ 69{:;—‘
Conductivity

Temperature

Turbidity

Tide/-1D

+ID .

vX

Yy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

- §

;

i
InterOcéan Systems, Inc. Kinnetic Laboratories, Inc.
Enaineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca ® .123  714-565-8400 / telex 69-5082

P




@ InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: 12/ 20 /28"
Recorder Serial Number: 37027 <

External Physical Appearance:

Qi H-/

Functions:

-~
s rara

Format:

Parameter: ' ' STRAZT
pgrs S T T

(VA
~R
Y

Conductivity

Temperature

Turbidity

Tide/-1D

+1D

Vx

Yy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

o

- [

1}/ D)

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Eng’neer

InterOcean systems, inc. [ 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




@ InterOcean EQUIPMENT CHECK-OUT FORM fl

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date: /2/%,)/24%
Recorder Serial Number: (63302727¢

External Physical Appearance:

(S

Functions:

LS

Format:

DY S VI ¥ W )

Parameter: 0; /0 //
Conductivity fw/i I H TR 7 (*’/2 y)

Temperature 395

Turbidity

Tide/-1D

+1D .

Yy

Yy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

— 3

i

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Eng'neer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Custoher: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)
Date: lZ./z-aTZ//'/P

Recorder Serial Number: (G IF.50227

External Physical Appearance:

C:S;thggZZD

Functions:

DA 7

Format:

STHA e Lzzv pl“'l
STATCD /g pn/-ﬁ e/
2 ‘ -

N r-‘/'(‘ 2 K} (r/-(c/ u' 2:32

Parameter: ‘ 01 ¥ oL ¥ doy

Conductivity

Temperature

Turbidity

Tide/-1D

+ID °

VX

Yy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

/ [}
D
InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engiqger

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 [/ 714-505-8400 / telex 69-5082




@ InterOcean EQUIPMENT CHECK-OUT FORM

Job No.: 6271

Custoﬁerﬁ U.S. Army Cofps of Engineers (c/o Kinnetic Laboratories, Inc.)
Date: '3‘/"}7'/0/ 74

Recorder Serial Number: (+33022%

External Physical Appearance:

for ol

Functions:

(2,

Format:

Parameter: ‘ e 907 90 > ' STAST (D4 Pm

Conductivity

Temperature

Turbidity

Tide/-1D

+ID

Vx

Yy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

¢

D

InterOcean/§ystems, Inc. Kinnetic Laboratories, Inc.
~ Engineer,

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




@ I nter Ocean EQUIPMENT CHECK-OUT FORM

Job No.: 6271
Customer: U.S. Army Corps of Engineers (c/o Kinnetic Laboratories, Inc.)

Date:

Recorder Serial Number: ©330¢2 6‘7\

External Physizal Appearance:

//:El;t:7 O

Functions:

Format:

Parameter: =~ 20O 00 b or> o STAET A

Conductivity

Temperature

Turbidity

Tide/-1D

+1D .

VX

Yy

Direction

System checked out after delivery to Santa Cruz, California, Kinnetic
Laboratories, Inc. By:

/o ‘ ]

InterOcean Systems, Inc. Kinnetic Laboratories, Inc.
Engineer

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082




T , PDiv v
PN
- Hen 4 . —TD -. 50
C 7 InterOcean >
- Vy o~
(s - V},/
515
CSTD CALIBRATION
R \
Probe S/N (,27/ 00|
Date § Initial |/-3¢-7¢ 1T H
, - Voltage gz -
Test Point " 'Scope Picture DATA
1. Current Regulator "~ RED +15 + 4VDC 3
' " BLK £
_ WH - 70.000 * .002 4000
2. Voltage Regulator . RED © +8.00 + .01VDC +§90
, ‘ BLK -8.00 + .01 - £.2°
( 3. Chopper : : YEL Fig A
. 'A _ - 180° out of phase
r 4. Amplifier ' | GR - Fig B L
NOTE 1-GR - . Fig C
. . [ >
5. Demodulator YEL = . - Fig D :
S ‘ 180° out of phase —
GREY .. 0.00 % .01 . 0.00]
" NOTE 1-GREY A -2.6 '+ .2vbc -357D
i 6. Conductivity ' BLUE . 0.000 + 0.002 a,a.ap
| NOTE 1-BLUE ¥ 44.800 + .10 74,59
7. Salinity 0-20 ppt BLUE 0.000 + .002 ] ‘
8. Salinity 20-40 ppt . - GR - " See table 2.1 in
, : manual . /'///A
BLUE - See table 2.1 in :
. nanual . '3
9. Temperature- NO1E 2-BLUE ='%92% C Thermomater /D2
NOTE 3-BLUE ) 122.38 oCThernome'.-:rf;).;}“
i : . .
InterJeeans svsiems inc. /7 3340 ae-o et san dicea ea. 97773 7 THI-SA5-8300 7 telay QS0
\ \ \‘
\ . ~ -

USSR WIS, W D b ki inante e M




InterOcean

CSTD Calibration Cont.

Voltage or

. Test Point Scope Picture DATA
10. Depth NOTE 5-BLUE Shunt Valve g4
11. Auto-Range GREY +2.005 + _005
GREEN 46.50 + .75
*GREY +1.99 + .01 .
| *GREEN  -6.50 + .75
12. Dissolved Oiygan a
| NOTE 6-GREEN 0.00 + .01
GREEN See calibration
' sheet
z 13. pH | NOTE 7
" pH 7 - YELLOW C .70 + 01 .
! pH - YELLOW  J1v/pH + 01
. _pH - YELLOW * .1v/pH + .01
y{ Redox e NOTE 7-YELLOW ° 0.00 + .005
| | Fe'* Fe***  yELLOW . 833+ 005 yA
15. Turbidity - GREY T 6.0 + .01 .b?D
| GREY ~1.00 + .01 +). 600 =

Pt BT

\ e e —

! InterOceans sysiems, inc. / 3540 aero ct., san diego. ca. 2123 /7 714-565-8400 7 telex 69-303°

. . ~

- L e i ———————————— ittt sennad]




InterOcean

513 PROBE
FINAL CHECK-GFF

Ser1AL No, L 27/ 60/
erias BT
Date ene-7L8

Reabour CopuTED VALUES
CONDUCTIVITY CONDUCTIVITY
. 004 L D00 MV S . .

+ 3 | I T M 2azse.
SaLINITY . - | SeLniTY - B
o | Sty FPT

| . TEI“.PERATURE TEMPERATURE
’ - (- Dc O; - i ) - O ’OLOC/

*22.35  |r22:3%°%C

DePTH DEPTH

o, W,

Renox - | Repox | -

e ———

TugsipiTY | [ TurBIDITY O % .
02, A
/00,0 o 100 70




@ InterOcean CONDUCTIVETY CALIZTAT LN

o e

BATE f/-29- 7/
INSPECTCR ~ AER
PROBE 5/% L27] 0D

CONDUCTIVITY CALTBRATION STANDARD
Model 500CS #4625/

Probe value will be obtained when probe is calibrated

Conductivitf . :
Millimhos Probe Value’ .
0 ) D00
10: /0-1077‘- .
20 19, 75
30 30, OS5 .
40 HO- po
50 5D 0%
60 7. 29

70 - ‘_ 720. O¢

'NOTE: Probe value can be obtained from either 514-A
. C.S.T.D. Readout digital display qr”froﬁ Pin D
on the Recorder outlet with a digital volt
meter. . '

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

2 o d O s IO D@ s B das s

InterOceans systems. inc. / 3540 ac;(-)—ct .san diego. ca. 92123 / 714-565-8400 / telex 69-30]2

oo oty




..

W

T‘z'ta;Ocea

alibration ConL:

Notes to CSTD DO pH Calibration

1.

monitoring ice water with a calibrated

This value obtained by inserting a 50 oam re-
sistor through conductivity head using clip leads.

This value obtained by immersion of temp. senscr in
ice water as close to 0°C as possible while con tinucously
the :

bom

Imonatar.

This value obtained by immersion of temp. sensor in
Toom temperature water wnile continuousiy mon 1tcrlng
te€mperature with a callbrated thermometer.

Steps £#2 and #3 are done with sta1n1ess st
removed. Care must be taken not to damage
while shield is removed.

This value is obtained after depth calibration with
dead weight tester.

Zero ad;ust is set with sensor envelop-h in atoosphere
of inert gas (helium; argon).
Gain ad;ust obtained in fully air saturate

Temporary connection is made between circuit comnmon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electirode.) _

.

)y

L E e 80 et Gy

InterQceuns systems. inc. / 3540 aero ct., san (!|e<'0 ca. 92,23 7 T14-563-8

+00 7 telex 69-3032

LT
.



. Jub No: 27/ Date: /|- '24’)-7Z
Customer Name: C(haz\ﬁ{nf TSR] By: ' ,6;(/
i Z\ L}
I Part Number Description Serial No. Remarks
5138005/5136001 | Pressure Case & Base Plate | -7/ 2o/ | Jepeim /el i
with mother board lo f 1! Tl AN
5138001-1 Conductivity Sensor G ~F o4 Sl T (.
5138006-11 Temperature .Sensor Ti4 -
5138105 Temperature Sensor — S
Platinum
5138006-2 Salinity Compensation e —
Network
5138101 Pressure Transducer
5138020 pH Sensor - —
5138021 Dissolved Oxygen Sensor — |
$138002 Turbidity Senmsor b7) B¢ | o T
Ate@ Velocity Sensor 5@9
5132010 Current Regulator 226 26/ dpcar
5132011 Voltage Regulator (080020
5132014 Conductivity yog0- 159 | 2-05
5132015 Salinity 0-20 PPT
% 5132015-1 Salinity 20-40 PPT - —
.‘ 5132019 Salinity Auto Range -
5132016 Temperature k3] X6
5132116 Temperature, Platinum S
- Thermistor
5132017 Depth
5132013 Demodulator U4/ 220
5132012 Amplifier Lbod o5 | T-c.
5132018 Chopper 12080 20 o oL
5132126 Dissolved Oxygen
5132125 pH
5139300 Protective Cage —_—— —
5138110 Schryway Carrying Case
5134011A Turbidity poBo 385
Kitopd Velocity [mif .S///7 _ -L
SurichZ-a o i 3] 2%3
Lopr o] o J»‘ [:8 20 00 7
e e R - ) ) - . i
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g@ InterOcean

C
195 \\,/‘ -
. 5 y - -
CSTD CALIBRATION D‘lz -
. o ~:r -/. 5
Probe S/N (&2/7/ COo)_ ~-P

Date §& Initial /) 227§ R

1. Current Regulator

2. Voltage Regulator

.

3. Chopper

4. Amplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt
8. Salinity 20-40 ppt

9. Temperature:

- Yoltage or :
DATA

Test Point " Scope’ Picture - DATA
RED +15 + 4VDC + 15
BLK 15 ravdc _/3
WH | ‘jo.ooo 2.002  p oy
RED  +8.00 * .01VDC . 9.00
BLK -8.00 + .01 _g.ov
YEL Fig A

: 180° out of phase .~
GR - Fig B . v
NOTE 1-GR Fig C —
YEL Fig p = v
180° out of phase '
GREY 0.00 + 01 Wzoo

NOTE 1-GREY

¥ 2.6 * .2VDC - 2.5 59

BLUE 0.000 * 0.002)-0 ¢ § |
NOTE 1-B.UE K 44,800 + .10 44793 |
BLUE 0.000 + .002
Gy o See table 2.1 in /‘\//A
ranual
BPLUE See table 2.1 in ‘
manual - | §
NOTE 2-BLUE - 002°¢C_ Thermomever cOI
e
NOTE 3-BLUE 12 r_z—_/__oi’rhnrnonm. >0t

InterJeeans systemsinc. /7 3340

ACTO CiLsan diego, €. 92123 7 T14-363-8 1530 / telex 69-3085
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i InterOcean

CSTD Calibration Cont.

Voltage or

.- Test Point Scope Picture DATZ
10. Depth NOTE 5-BLUE ' Sh@t Value W//f
11. Auto-Range GREY ° +2.005 + .005
GREEN 46.50 + .75 T,
*GREY 4189+ 01 /V/A
*GREEN . 6.50 + .75 '
12. Dissolved Oiygen :' ‘ )
| NOTE 6-GREEN 000 + .01 /7 A
N GREEN See calibratioﬁ /ﬁr
' sheet
13. pH ‘ . NOTE 7 |
‘ PH 7 - YELLOW Cow70x 01 -
PH - YELLOW - - .1v/pH + .01 /\ / /Ar
_PH - YELLOW " .1v/pH + .01 -
14. Redox . NOTE 7-YELLOW °  0.00 + .go5 / ’fi\,
a o Fe** ettt YELLOW 438 + .005 [ /
15. fﬁiib’idity o GREY 0.00 201 pp
. GREY 00501 f gL, e

DolZid £

——— — _

fnter Mecans SUSLeEmy, ‘m". / 3340 aero ct.. san diego, ca. 92125 7 714-5653-8400 / telex 69-30382
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interOcean
513 PROBE
FIHAL CHECK-GFF
Ser1AL No, /r27( ©o=.
O INITIALS - R.H L
Date . _ 1\17—71’
ReaDoUT - CoMpuTED VALUES
CONBUCTIVITY | CONDucnvm
.. m0.00; | DO wv—/w\ .
A Shie | SE R e A Bl
SaLINITY o SALINITY - o
! - TEMPEPA:URE TEMPERATURE
; : : D O oz N Rr 025(/
h?,? 2 ¢ +J 220 °C
DEPTH | Dermn '
PH PH )
| _
| Repox | Repox
| S |
TurBIDITY TURBIDITY /9
1/00.0 JEC %%
"nrterMNranmc core e, ‘;nh ’ 'fi/'(\ ..... At can diseny o ra QIO 7 7!.1-%5%-#.‘(%) 7 telay AOLINAND 4




CONDUCTIVITY CALIZDATION

———— e v G- tww -

{
1
¥
]
N

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS Z* 4,2‘7/

Probe value will be obtzined vhen probe is calibrated

Conductivity : : ‘ )
Millimhos Probe Value’ .
0 L 0D~
10: _ | . /004
20 ' o - 1775
30 . - 30 07 S .
40 - - H0. 1 5~ B
50 ] _ §6. /¢
60 | Lo o3

70 2 | Do

'NOTE: Probe value can be obtained from either 514-A
C;SfT.D. Readout digital display qrhfroﬁ Pin D
on the Recorder outlet with a digitzl volt

meter. -

‘Make certain that the lead that is passed through

the conductivity head is a very low resistance.

e ————

InterOceans svstems. inc. / 3540 acro ct . san diego. ca. 92123 7 714-565-84CC 7 telex 69-5082
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{372 Calibration Cont. ‘
: :
- - [
Notes to CSTD DO pH Calibration H
1. This value obtained by inserting a 50 ohz r=-
sistor through corductivity head using clip leads.
2. This value obtained by immersion of terp. senscr in
ice water as close to 0°C as possible while continucusie
monitoring ice water with a calibrated tharmoneter.
3. Thls value obtained by immersion of tems. sensor in
ToOom temperature water while continuousiv monitoring
temperature with a callbrated thermometer.
4, Steps #2 and 73 are done with stainless steel shield
‘ renoved. Care nust be taken not to damzg=z s=nsor
g , : while shield is removed.
5. This value is obtained after depth calibration with

dead welght tester.

e

-

6. Zero adjust is set with sensor enveloped in atoosphere
of inert gas (helium; argon).
Gain adjust obtainad in fully eair satur*t,d fresh water

1. Temporary connection 15 made between circuit corron
and the shield wire of the pH electrode. (Or the o
shield wire of the redox electrode.). S clm

.
ey

.
reo s @0

InterQeeans systems. inc. 7 3540 acro ct., san dizgo. ca. 924 13/ T14-563-8300 / tefex 693082
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. :Iob‘ No:

627/ Date: Jf-22-77
| Customer Name: CC‘t”O*’Bf\T) "(q’i(‘l.\'(‘x./.’-‘-;’; By: | B 2-H-
5 g,
Part Number Description Serial No. Remarks
" $138005/5136001 | Pressure Case § Base Plate |L27/207. | C4riz/licke
with mother board 12 PIN Scugiw
5138001-1 Conductivity Sensor 1S/ THesT folALg
5138006-11 Temperature .Sensor 7/3 ==
5138105 Temperature Sensor —_—
Platinum
5138006-2 Salinity Compensation T
' ' Network
5138101 " Pressure Transducer —_—
5138020 pH Sensor —1
5138021 Dissolved Oxygen Sensor ' i -
5138002 Turbidity Sensor 627] 205 a?ﬁﬁzfo“‘&e"
SHagd Velocity Sensor bngplal 15 '
5132010 Current Regulator L3551 2785 |y POLAY-
5132011 Voltage Regulator LOS) D 2.8 B
5132014 Conduztivity Lol | e, | O=6S
5132015 Salinity 0-20 PPT ' —t
5132015-1 Salinity 20-40 PPT RS S
5132019 Salinity Auto Range —_—
5132016 Temperature ‘Dén 238
5132116 Temperature, Platinum — _
Thermistor —
5122017 Depth —
5132013 Demodulator 5H2N /3%
5132012 Amplifier [ gy 1l
5132018 Chopper bo?p 269
5132126 Dissolved Oxygen
i 5132125 pH
5139300 Protective Cage e
5138110 Schryway Carrying Case RSN UL
| 5134011A Turbidity [0§ 020 p
b AP Velocity Ml 5175

TL__ ST H BOXNRD ;3_@3_@{ 524

[pH00 16

T

LS S




InterOcean

Probe S/N (27] 00O «f

1955

CSTD CALIBRATION

Date § Initial //-22 ~ 73
L= /]

) _ga/y.

1. Current Regulator

2. Voltage Regulator

3. Chopper

4. Anplifier

5. Demodulator

Ibst‘PoiQE

RED
BLK
WH

RED
BLK
YEL

GR

NOTE 1-GR

YEL

GREY

' NOTE 1-GREY

6. Conductivity

BLUE

" NOTE 1-BLUE

7. Salinity 6-20 ppt
8. Salinity 20-40 ppt

9. Temperature-

BLUE
GR

BLUE

NOTE 2-BLUE
NOTE 3-BLUE

v

-
‘>"\ e
-]

- Yoltage or -

©0.000 + .00z

" Scope’ Picture . DATA
+15 + 4VDC ti3
-15 + 4VvDC — 173

+000)

*8.00 * .0I1VDC L .00
-8.00 + 01  _ 4 oo

Fig A
180° out of phase v

Fig B -
C s

Fig D 7

186° out of phase

0.00 *+ .01 # 020 Z

2.6 ¥ .2VDC -2.5 50 .
0.000 + 0.002 5 5

14.800 + .10 Fup 3/ A

0.000 + .002 /(//4
- - /

See table 2.1 in
manual

) 1)
See table 2.1 in /L/G%

Rnanual

O:D 2.0 ¢ Thorﬁxowate"’ OLZ
—_— . voLis

J352°C1hnrnowmt T A3

hncuﬁccunssyfcnvn\nc./3540

1UCTO CiL, san dicgo, . ONI23 7 714-365-8200 / telex 69-303%
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InterOcean

CSTD Calibration Cont.

Voltage or

. Test Point Scope Picture DATA
10. Depth NOTE 5-BLUE Shunt Value_ MNIA
11. Auto-Range GREY +2.005 + .005
GREEN +6.50 + .75 /K//A -
*GREY +1.99 + 01 .
#GREEN ~6.50 + .75
12. Dissolved Oxyzen ':' - o .
| | NOTE 6-GREEN | 0.00 + .01 —
~ GREEN See calibration / A
' sheet
13. pH - NOTE 7 | | '
: pH 7 - YELLOW © 70 + .01 )
pH - YELLOW - - .1v/pH * .01 /1/ A
pH - YELLOW - .1v/pH * .01 |
14. Redox .~ NOTE 7-YELLOW ° 0.00 + .005
| et Fettt YELLOW  .43% + .005 N/A
15. Turbidity . GrEY  0.00 % .01 00?0
| GREY 100 .01 £/, 00D Sen

InterDceans svstems, e, / 3340 aero ct., san diego. ca. L7123 / 714-563-8 100 / telex 69-50>2

L
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1955 | ) é
513 PROBE :

- FIlAL CHECK-OFF

Ser1aL No, (627160
IniTiALs - R.AT
Date M2V

!

Reaboutr . CompuTED VALUES

CoNDUCTIVITY CoNpucTIVITY "
0,00 - T po mIloen

crhg98 | » 1898 w2232 C %3220y
Samwrry .o - | SALINITY - R

TEMPERATURE | TEMPERATURE . » |

— D o2 . | -002%€ . b !
e 22.3.°¢ o L
a3z R

DeptH . | Derm

e R Y

. '
.

PH PH -

Repox - | Rebox

TURBIDITY | 4 TURBIDITY , .- - +% .

.Dd tav4

+/00. 0 Jeg.: 4

‘nterMNrannc victo. e ane £ ARAN varn At cnn disen ea QY7 TILSES-RION 7 taloy O30

~
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INSPECTOR  £.H.

CONDUCTIVITY CALIBRATION STANDARD

TArIKeD £
Model 500CS :

Probe value will be obtained when probe is calibrated

Conductivitf _ o . -
Millimhos = Probe Value® ~ . |
0 ' .i; 0.000 '
10: 7._ . - -.'€l457 .
20 o - 19918
30 o 298 . .
20 R .~ 39.99 . -
0 S B o & 7 SE

60 - | 59.58
70 : 959

'NOTE: Probe value can be obtained from either 514-A
C;S,T.D. Readout digital display.qr”froﬁ Pin D
“on the Recorder outlet with a digital volt

meter.

‘Make certain that the lead that is passed through

the conductivity head is a very low resistance.

. -~ \

O )

'\_jl’;) IH!L,BIOCSQH CONDUCTIVETY CALIBZATION |




rOcean

C537TD Calibration Cont.

e B ity epw { e emes e v

Notes to CSTD DQ pH Calibration

1. This value obtained by inserting a 50 ohn re-
sistor through conductivity head using clip leads.

2. This value cobtained by immersion of temp. senscr in
ice water as close to 0°C as possible while continvcousily
monitoring ice water with a calibrated ithermozmater.

3.. Thls value obtained by jmmersion of temp. sensor in
room temperature water wnile continuousiy monitecring
temperature with a callbrated thermometer.

4, Steps #2 and %3 are done with sLalnless s
removed. Care must be taken not to damag
while shield is removed.

{ : 5. This value is obtainsd after depth calibration with

| i dead weight tester.

6. Zero adjust is set with sensor enveloped in atogsphere
of inert gas (heliuam; argon). :
Gain adjust obtained in fully air saturzts fresh‘uaterz

7. Temporary connection is made between circuit common - °
~and the shield wire of the pH electrode. (O; the ‘
shleld wire of the redox elec;rode ).

et

. cws e ——
v

InterCceeans systems. inc /3540 aevo ot san diego. €a. 92123 / 714-563-800 / telex 69-5082 o

i
: ) HY
H H




ol

-

¥ e

PSR ey

SOy i e N e

Lonl's
Tenys

R o
Sy lv",“"t'

RS

R TR R e B S
vt ‘(:\" T . 5§

Job No: O £ | bate: /]~ AF [ B
customer Name: - (DrpsslFrainzies  my: PR
T 7 Q
[ part Number Description Serial No. Remarks
5138005/5136001 | Pressure Case § Base Plate 627/ oo Cupsi flicess,
‘- " with mother board -
5138001-1 Conductivity Sensor 134 SreaT JH?—'.“Z-:M,
5138006-11 Temperature-Sensor o469 23
5138105 Temperature Sensor I
e Platinum
5138006-2 Salinity Compensation. N
' B Network
5138101 " Pressure Transducer
5138020 pH Sensor — -
5138021 Dissolved Oxygen Sensor L
5138002 Turbidity Sensor A 2@ |GepST e
B SOt Velocity Sensor 5] {99 i B
5132010 ° Current Regulator L3(] 365 |3 Poos
5132011 " Voltage Regulator 080 Ot 3
5132014 "~ Conductivity Lodo 1¥d | oLs
5132015 Salinity 0-20 PPT ' ——
5132015-1 Salinity 20-40 PPT | v
5132019 Salinity Auto Range ' ——f—
5132016 " Temperature 20 O 2440
5132116 Temperature, Platinum N
et T Thermiotor et :
5132017 ° Depth . —
5132013 Demodulator (020124
5132012 Amplifier (0D 166 -
5132018 Chopper 080268
5132126 Dissolved Oxygen ——]
5132125 pH N
5139300 Protective Cage ]
5138110 Schryway Carrying Case —
| 5134011A . Turbidity | 1080 36/
| .. SSA Velocity Z//;wf’ 52&5%5/177
I _— = \ ’
SWiTen Bohes 19301532

b4
; 1 DA
Nl
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{nterOcean A
195" . Die —
il ~Ta t.3

CSTD CALIBRATION

Probe S/N__ {727/ 0D
Date § Initial //-30-72/7 R

- Voltage or

‘ Test Point " Scope’ Picture DATA
1. Current Regulator ~ RED +15 + 4VDC +173
_— " BLK s ) ¢ [
_ WH ©70.000 ¢ .002 o 9000?}
2. Voltage Regulator . RED . +8.00 + .01VDC Y
‘ BLK -8.00 + .01 —pov
3. Chopper YEL Fig A
. . ’ . © 180° out of phase v
4. Amplifier ‘ GR . Fig B
NOTE 1-GR . FigC
: S : -
5. Demodulator YEL . . .- . Fig?D ' —
' R o - .. 180° out of phase )
. S I GREY . - 0.00 + 01 000
| . - NOTE 1-GREY . - #-2.6 '+ .2vDc ~2§BS
6. Conductivity ' BLUE © - 8.000 *0.002 . g0
" NOTE 1-BLUE = ¥ 44.800 + .10 +4300
7. Salinity 0-20 ppt BLUE . 0.000 + .002 -/V/A
8. Salinity 20-40 ppt . - GR - " See table 2.1 in
. : manual >
' v
BLUE | See table 2.1 in ¢
. manual . ———
9. Temperature- NOTE 2-BLUE ~ 00 'ZOCThermome:'é?DAcoz,
NOTE 3-BLUE , 22 2 %C Thernonei i T #2050

Inter Seeans systems, inc. / 3340 acro ci.. san dicgo, ca. 92123 / 714-365-83060 / telex 68-303%

~ ——n




| InterOcean

CSTD Calibration Cont.

Voltage or

. Test Point Scope Picture DATA
10. Depth NOTE 5-BLUE Shunt Value Iy
11. Auto-Range GREY ° +2.005 + .005 d
GREEN +6.50 + .75\
*GREY +1.99 + .01 .
*GREEN -6.50 + .75
12. Dissolved Oiygen . ;»
| NOTE 6-GREEN 0.00 + .01
GREEN See calibration
' sheet
13. pH NOTE 7
| pH 7 - YELLOW © .70 + .01
pH - YELLOW - .1v/pH + .01
_pH - YELLOW © .1v/pH + .01
14. Redox S NOTE 7-YELLOW ° 0.00 + .005
Fe** Fe***  YELLOW .30+ 005 MTJA
15. Turbidity - GREY 10.00 *+ .01 00D 5
' GREY C1.00 + .01 F/.0Co%~
Deidiedrt 11D

InterDceans systems, me. / 3540 aero ct., san diego. ca. 92123 7 714-565-8300 / telen 69-3082

v
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InterOcean

513 PROBt
FIIAL CHECK-OFF

SERIAL No, 0227 D¢

Imriass | AER

Dare i
Reapour ~ CoupuTen VALUES
CONPHCTIVIO_%.C Founucrxvrw ” 7,/4”~ _
51.27 , -"/-27_w.‘v'/m AT RA S .
SaLINITY . | SALINITY S
| 2508
TEMPERATURE TEMPERATURE
.—" \/)_2 . ' O'()‘Q_ OC
F20. 52 | 2257 °C
DePTH DEPTH |
PH PH - '
Repox -1 Repox
TurRBIDITY . o TurBIDITY ,0 %
+/00.D /00 %
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CONDUCTIVITY CALIBRATION STANDARD
Model 500CS 2 420/

Probe value will be obtzined when probe is calibrated

Conductivity ~
Millimhos Probe Value ' ..
0 : 00 !
10: - )0-085 i
20 ‘ 20,0/
30 20,74

40 4o, 2/
50 _ $D- 2R
60 Lo /3
70 | . 70/ 72

NOTE: Probe value can be obtained from either 513-A
C.S.T.D. Readout digital display or fron Pin D
on the Recorder outlet with a digitzl volt

meter.

—

Make certain that the lead that is passed through

It

the conductivity head is a very low resist

| § RS A

L s o e oy v
. Lo @ et dine S B @i - m— -

! ; InterGeeans systems. inc. / 3540 aero ¢t san diego. ca. 92123 7 T14-565-8300 / telen 69-3082
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C37TD Calibration Cont.
Notes to CSTD DO pid Calibration

1. This value obtained by insertinz a 50 oh: re-
sistor through conrductivity head using clip leads.

2. This value obtained by immersion of termp. senscr in
ice water as close to 0°C as possible while continucusle»
monitoring ice water with a calibrated thzrmoms ter,

3. This value obtained by immersion of temp. sensor in
room temperature water while continuousiy monitering
temperature with a calibrated thermometer.

4. Steps #2 and 53 are done with stainless steel shield
renoved. Care must be taken not to damags sznsor
while shield is removed.

5. This value is obtainad after aepLH calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atnosphere
of inert gas (helium; argon).

Gain adjust obtained in fully eir saturzted fresh water.
. &

7. Temporary connection is made between circuit connmon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.) o N

bt r( Coans s sems ane / )"’)‘ILH)(I \m(h""n ud. ‘)’ 3 / T14-363-84300 7 elex 69-303°

oo
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Job No: 27 ] Date: /] = 2> - 77
Customer Name: (,‘(»r,m ﬁ‘:)L@LAM,Q_ By: - ?\.'1,/ .
—— T —
Part Number Description Serial No. Remarks
- 5138005/5136001 | Pressure Case & Base Plate | , -y .., | Coneiuckld
with mother board oA 18, | Brr Lo
5138001-1 Conductivity Sensor 139 Dot el
5138006-11 Temperature.Sensor 702 5.5,
5138105 Temperature Sensor _ _
] ' 5 Platinum
5138006-2 Salinity Compensation — )
- Network ' )
© 5138101 " Pressure Transducer s
- 5138020 pH Sensor - o
{ 5138021 Dissolved Oxygen Sensor ‘
5138002 " Turbidity Sensor L2770 Lo | bupnTiyehed, g
' S Velocity Sensor ' ' i
5132010 Current Regulator L3b] 32| Froolew :
5132011 Voltage Regulator 530) 332 %
5132014 ‘ " Conductivity ;20 AbE | O =S
5132015 Salinity 0-20 PPT ’
5132015-1 Salinity 20-40 PPT T
5132019 Salinity Auto Range e -
5132016 | Temperature 3245333
5132116 Temperature, Platinum ‘ 1
" . |~ Thermistor e ' e !
5132017 Depth ' — |
5132013 |~ Demodulator 080132
5132012 S Amplifier o Y99/ 205 T C.
5132018 . Chopper : b33 Lo N
5132126 Dissolved Oxygen —_— B
5132125 . . pH . R
5139300 Protective Cage T R
5138110 : Schryway Carrying Case _ _ ]
5134011A . Turbidity
= ,/%Velo.tity W

L _._YS'UTI‘TFO/? (//(‘f/ af‘/

| TN T .
- Ceritginse

ey
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CSTD CALIBRATION 7

), “Ip )y
Probe S/N LL71. PN

Date § Initial j]4(7;7g: !ﬁ?fJ~

- Voltage or

. o Test Point " Scope’ Picture . DATA
1. Current Regulator RED +15 + 4VDC +/3
' BLK s *4VDC — )3
| WH 10.000 = .002 .000
2. Voltage Regulator  RED © +8.00 *+ .o1vpc + 2.000
- BLK -8.00 + .01 —£.000
3. @hopper | YEL FigoA s
: 180° out of phase
4. Amplifier ) GR - Fig B : \/
~ NOTE 1-GR - . gig C %
5. Demodulator YEL . Fig D
. 180° out of phase
| GREY .. - 0.00 iA.01 O.000
~ NOTE 1-GREY ¥ -2.6 + .2vDC “R 544
6. Conductivity BLUE © 0,000 * 0.002  £.000 %
' NOTE 1-BLUE ¥ 44.s00 + 10 Y500
7. Salinity 0-20 ppt BLUE 0.000 + .00z @f% \
8. Salinity 20-40 ppt . GR © See table 2.1 in . !
: LRanual _ //' -
BLUE A ee table 2.1 in o
, manual ]
9. Temperature- NOTE 2-BLUE ‘*0,0j;_i__’l‘hermomete?{i(‘(.‘
NOTE 3-BLUE _ ~+ ,:Q,F15Q1;Thermomexs¢ §Q$ é

IntetGeeans svstems. ine, /7 3340 1ero ci. san dicvo. en, 92303 7 T14-365-850D / telex L9-3038%




CSTD Caliﬁration Cont.

Voltage or

. Test Point Scope Picture DATA
10. Depth NOTE 5-BLUE Shunt Value /%72 |
11. Auto-Range GREY +2.005 + .005S
| GREEN 46.50 + .75 /\//A
*GREY +1.99 + .01 .
*GREEN -6.50 + .75

12. Dissolved Oiygen

NOTE 6-GREEN 0.00 * .01 ‘ A///B(

GREEN See calibration
' sheet
13. pH NOTE 7 |
| pH 7 - YELLOW © 700+ .01 N/ A
pH - YELLOW = .lv/pH * .01
pH - YELLOW T Jlv/pH + .01
14. Redox . NOTE 7-YELLOW * 0.00 + .00S i
| _ Fe** et YELLOW .439 + 005 L
15. Turbidity ~ GREY | '0.00 + .01 ~00'O
| GREY ©1.00 + .01 +/

—o o g

TolerDeeam o T 3540 nero <7, san diego, ca. 92123 / 714-565-8400 / telex 69-303=
vstems,inc. / 3 &
\ \ ‘

N . ‘\

b VR — ettt o . . K CNNNR Y -




InterOcean
- | 513 PROBE

FIHAL CHECK-CFF
SeriaL No. 6271607
© ImiTias - BH,T T T
Date = _p=29-7% -

1

Reapout . CoMputen VALUES

CONDUCTIVITY | CONDUCTIVITY
- 0,00 - 5.00 Ve

T r S 29 | 1SRG M v S ST 22:5
SALINITY - .- - | SALINITY - . e

TEMPERATURE TEMPERATURE
N 00;\'. _ - D101~

Cyaast | raast

DepTH roosa ) DEPDT'HOO?_T

5040 S0 YSET
Mg oy - .

T e B e e ot

PH . - P

e e e —

Repox | Repox

TURBIDITY . O TURBIDITY © % -
+/00:D /007>

S c———




DEPTH SENSOR CALIBRATION

InterOcean

&

&

J

DATE: /- 2&- 72

INSPECTOR: s
For electrical calibration, use shunt resjstor_ . .- MODEL NO: Yid'1-L0 20
. i 2y unEE -
value 30,1KOHMS for Depth Indicaiton of ' A] Metoxs. SERIAL NO: )5 oD \..\
DEPTH BOARD S/N: G34/003
\ PROBE S/N: G2 U007

TYPE OF CALIBRATION O =5
0--2307T

Fresh Water 62.41b/cuFt. Conversion Constant '0.7033 M/PSI
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InterOcean systems, inc. / 3544 aero ct., san diego, ca 92123 / 714-565-8400 ; telex 69-5082
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:}: 513 PROBE ASSEMBLY RECORD
:E Job No: &7/ Date: ) > 2
.% ' Customer Name: @kﬁdﬁ')]?.f’r(ﬁ{/;_cm» By: o .ff-- oo
\‘Ef Part Number Description Serial No. Remarks
= 5138005/5136001 | Pressure Case § Base Plate o e A
¥ " with mother board L39] 017 R )
Tf 5138001-1 Conductivity Sensor /'7‘/ 5@7,%@;'2_‘_‘;.."_1:
% 5138006-11 Temperature-.Sensor _/af/ SS.
& 5138105 Temperature Sensor R
F Sy __ Platinum '
§ 5138006-2 Salinity Compensation |
B Network
QE . 5138101 ° | - Pressure Transducer —f
;;g 5138020 ~ __pH Sensor  _ ' —T1
s 5138021 Dissolved Oxygen Sensor [
5138002 " Turbidity Sensor 27, L13 i "f?gox..mb\;
Sownd- Velocity Sensor 25 s} :
5132010 Current Regulator RYAYR Tjgﬁ D potens
5132011 " Voltage Regulator lf:jl,;[juo '
5132014 __Conductivity 2D # | DS
5132015 Salinity 0-20 PPT ’ B : e :
5132015-1 Salinity 20-40 PPT -
5132019 Salinity Auto Range '
5132016 ' Temperature ' Lph o3 S =
5132116 Temperature, Platinum S :
' ‘ ’ Thermistor o
B 5132017 ' Depth
B 5132013 Demodulator 2/ 2 1Y
g 5132012 ... Amplifier _ b3cjors
i.;; | 5132018 Chopper 1 3(£L03 2
§ - 5132126 Dissolved Oxygen —
;§ 1 5132125 . . pH -—
g'g“ ‘& 5139300 Protective Cage e
'{? _:138110 Schryway Carrying Case goreer]
;, | 51340114 Turbidity EY
%3 :
:g’: | - -SéumLVelocity'W C)[7({
A | Swith pavo biepat
&
\ \
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InterOcean e
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CSTD CALIBRATION

Probe S/N [(p27)0) </
Date § Initial ﬂf)e

/
.113/ o) 5

1. Current Regulator

2. Voltage Regulator

3. Chopper

4. Amplifier

5. Demodulator
6. Conductivity

s

7. Salinity 0-20 ppt

" NOTE 1-BLUE

BLUE

- Voltage or

DATA

Test -Point " Scope Picture
* RED +15 + 4VDC e
- BLK -15 % 4VDC  — 5
WH 10,000 £ .002 L 0p7
RED +8.00 3_".01vnc"hy,wd
BLK -8.00 + .01 5,00
YEL Fig A
180° out of phase v
GR Fig B v
NOTE 1-GR Fig C >
YEL Fig D S
.180° out of phase
GREY 0.00 1..01' L OPO
' NOTE 1-GREY ¥-2.6'+ .2vDc =254
| BLUE 0.000 + 0.002 02D

14.800 + .10 L YHH O

0.000 + .002

. WA
8. Salinity 20-40 ppt GR See table 2.1 in a%%
' . manual
BLUE See table 2.1 in /V/‘al
: manual
9. Temperature- NOTE 2-BLUE ™ 2.J2°L Thermometer 0. .
NOTE 3-BLUE $22:27 ¢ _Thernorsisrd)o !,
Lm’ . ) . . . _ -
$mnris Nnaome cremtrismnn smm £ XSAN (caved At e cdinan omn O 72711 SAS QI 72 et 20N S0
' \
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InterOcean

CSTD Calibration Cont.

Voltage or

. Test Point Scope Picture - DATA
10. Depth NOTE §-BLUE Shunt Value 443
11. Auto-Range GREY ° +2.005 + .005 /’1*‘
| GREEN 46.50 + .75 ’
) *GREY +1.99 + .01 .
*GREEN -6.50 + .75
12. Dissolved Oiygen B
| NOTE 6-GREEN 0.00 + .01
GREEN See calibratioﬁ
sheet
13. pH NOTE 7
" pH 7 - YELLOW © .70 + .01
pH - YELLOW - .1v/pH * .01 |
pH - YELLOW © .1v/pH *+ .01 !
14. Redox . NOTE 7-YELLOW ° 0.00 + .005 /;>Z‘
Fe'* re't  YELLOW 439 + 005 1
15. Turbidity GREY . 0.00+ .01 .DOD
GREY 1,00 ¢ .01 31020 4.

.

- " “ ’ Va
Dustez Moo

InterDceans svstems e £ 35340 aero et san dicen en 92195y TIASAS-RAND 7 talae KO XY




': InterOcean
e
513 PROBE
FIHAL CHECK-OFF
SeriaL No. _ b2710/€
. . INITIALS -ZK e
[ e Uxfe//58 |
' | * - ReapouT . CopuTeED VALUES
CONDUCTIVITY Comnucnvm'
L oo - -IOOMJ/M -
_ +3 /¢ (,} ' : 37 L3 m Wcm /?L,D) ':7‘24_95__ :
SALINITY - - | SALINITY - :
- — — I Vbppr
TEMPEP \TURE TEMPERATURE
: S B 2PN - U02°cC i :
# T e 3 2292 °C
P o < Dépﬁ_ 0.000 DEPTH » ppo F7 . .
' o 4 8.0730 L F B0z, FT
e R A
PH - . PH .
Repox | Reoox
TursIDITY /g TURBIDITY ¢ 77,
*/0¢. 0 /00 7o




DEPTH SENSOR CALIBRATION

@ InterOceari

InterOcean systems, inc. f 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082

DATE :
INSPECTOR: gt
For electrical calibration, use shunt wmmwmgﬁﬂ.ﬁ Ly MODEL NO: SN
4 o L N -~
value 30.1KOHMS for Depth Indicaiton of \? Meters, - SERIAL NO: E-37+
? DEPTH BOARD S/N: /-~ .-i007
PROBE S/N: o721007
TYPE OF CALIBRATION D >G5V
AP St P
Fresh Water 62.41b/cuFt. Conversion Constant 0.7033 M/PSI
V" Salt Water 64.0 1b/cuFt. Conversion Constant 0.6858 M/PSI
14144 = +{ -t~ —-
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N L- » JuUt—u: Tg.mu. 3 1“ T 1
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pHd Calibration

a S0 oha re-
using clip leads.

This value obtained by inserting
sistor through cornductivity head
This value obtained by immersion of temp. senscr in
ice water as close

monitoring ice water with a calibrated

ey

thermonet cer.

Thls value obtained by immersion of temp. sensor in
room temperature water while continuously monitcring
temperature with a calibrated thermometer. -

Steps #2 and 73 are done with stainless steel shield
removed. Care must be taken not to damage sznsor
while shield is removed.

This value is obtained after depth calibration with
dead weight tester.

Zero adjust is set with sensor enveloped in
of inert gas (helium; argon).
Gain adjust obtained in fully air saturatad

atro LOSP‘.\_

Temporary connection is made between circuit conmon
and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.) ) -

to 0°C as possible while comtinucusly

f£resh watar.

&
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513 PROBE ASSEMBLY RECORD
Jnb No: 271 Date: H-N4-7 8
Cu: tomer Name: C&u{)o *fxi nLUng By: R.H .
— e '
Part Number Description Serial No. Remarks
5138005/5136001 | Pressure Case § Base Plate | ;07 pys |C#Pr VAo
with mother board /-’-f""" -f“’""’v
5138001-1 Conductivity Sensor 14 ¢ A Salion T,
5138006-11 Temperature- Sensor wieli =3
5138105 Temperature Sensor
Platinum
5138006-2 Salinity Compensation
Network
5138101 ° Pressure Transducer E-384 ﬁ//z/'oas;?sFSL
. 5138020 ° pH Sensor —
5138021 Dissolved Oxygen Sensor —
5138002 Turbidity Sensor L2720 | S e o
&eid Velocity Sensor S\ —
5132010 Current Regulator el 378 81 poler
5132011 Voltage Regulator 63e/38/ |
5132014 " Conductivity (r el 25 % 0-6S"
5132015 Salinity 0-20 PPT ”’—
5132015-1 Salinity 20-40 PPT —_—f
5132019 Salinity Auto Range —_
5132016 " Temperature
5132116 Temperature, Platinum
o Thermistor
5132017 - Depth L34/ 907 Q=S V
5132013 Demodulator 6361 23 '
5132012 Amplifier 3yl 55/ I
5132018 Chopper - b3/ 02 L'Oﬁ)f/‘/(/
5132126 Dissolved Oxygen _—
5132125 pH L |
5139300 Protective Cage —f
5138110 Schryway Carrying Case —_—
5134011A Turbidity o850 378
- sEmmd Velocity 7T 3" 52 Zﬁ\
ol imoa 315833\ (agy \
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InerOcean

>

Probe S/N_(p2.7/01 9

T
- - Z\
a3 ' V¢
_5%3 I
CSTD CALIEBERATION '
. __Iﬂ '

Date § Initial [.27-7§ 2 N-

1. Current Regulator

2. Voltage Regulator

3. Chopper

4. Anmplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt
8. Salinity 20-40 ppt

9. Temperature-

] - Voltage or ;
Test Point " ‘Scope Picture DATA

RED +15 + 4VDC 412
BLK .- -15 + 4VDC -3 ‘
WH "0.000 * .002  ~ ~no!
RED ~ +8.00 + .oavpc  +J,00
BLK -8.00 + .01 J o
. - -~ /1 "\0
YEL Fig A )
: 180° out of phase “
GR - Fig B . —
NOTE 1-GR - . Fig C
. v
YEL = . Fig D »
. 180° out of phase -
GREY _ . - 0.00 + .01 )00
NOTE 1-GREY 2.6 + .2VDC  _ 3,559
BLUE £ 0.000 + 0.002  , npy
' NOTE 1-BLUE 3 14.800 + 10 4 4.NFL
BLUE 0.000 + .002 e
GR - " See table 2.1 in
manual '
. /V//.L
BLUE Sce table 2.1 in
manual .
NOTE 2-BLUE - 0. 02°C Thermomater . OC
. 7 ~
NOTE 3-BLUE ’ 2 0 Tg-x/ernomex.r&-lgu




i interOcean

CSTD Calibration Cont.

—

Voltage or

Test Point Scope Picture DATA
10. Depth NOTE S-BLUE Shunt Value 4} /Z
11. Auto-Range GREY +2.005 + .00S /
. WA
GREEN _+6.50 * .75 /
: *GREY +1.99 * .01 .
%GREEN -6.50 * .75
12. Dissolved Oiygen |
NOTE 6-GREEN 0.00 + .01
GREEN See calibration !
sheet
13. pH NOTE 7 j
pH 7 -~ YELLOW .70 + .01 |
pH - YELLOW  .1v/pH + .01 |
pH -~ YELLOW © .1v/pH + .01 I
14. Redox - NOTE 7-YELLOW ° 0.00 + .005 l
Fe** Fe'**  YELLOW .433 + .005 ,37/)( _
15. Turbidity GREY 0.00 % .01 .O0O>
GREY 1.00 + .01 F/46 57 e
B A /l /
AF T A

InterDceans systems, e, / 3540 aero et san dicgo. ca. 92125/ 714-563-8400 / telex 69-3032
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{nterOcean

513 PROBE
'FI}IAL CHECK-OFF

Ser1aL No, (L;—u . . v
CoIntials 2 |
Dare s
Reapour - CospuTED VALUES

Connucnxl% - Comnugnv&) P oren :

sS04 . R0, éy’“a?.;zﬂ /9;”¢,_
SaLmNiTY - - | SAuiNrTY o |

| , - |
TEMPERATURE TEMPERATURE
_‘.“000?— —p.o02%c
P A,o o + 22.00°¢
DEPTH_ 0.0 00 BT ” DEPE‘a.og =
5,024 -, e TET
PH - PH .
Renox | Repox
. —_—

TugBIDITY 55 TurRBIDITY |, , 5

+/00 O 100 %

' \

) . 'y




T -  maaas i
. DATE: 4 _
- ) ) A INSPECTOR:
For electrical calibration, use shunt resistor .ﬁn&. MODEL NO: gl -Do20 Q _
Weloe== | _
value 30.1KOHMS for Depth Indicaiton of WWN_Nu/xiwo.am SERIAL NO: 2 i
!
> DEPTH BOARD S/N: o !
[®] 13 ._
= PROBE S/N: (21019 |2 M
m m TYPE OF CALIBRATION ~-sV 8 :
H — i
{ - s op
= O —> 50 ¢ T A i
© . ) T O
- Fresh Water 62.41b/cuFt. Conversion Constant 0.7033 M/PSI oy
2 | b7 g |
=z \ S ARSTA — ~
& o Salt Water 64,0 1b/cuFt. Conversion Constant 0.6858 M/PSI FT @
- T N T 13 T T4 | @
= SeEREEEEEN TR - REENERE &L- EERERRRSERNANENEERRE ] 312
A T W _ 1@ T 3
= : HobH | |
7 - ﬁLJﬁ\l 1 - L_H\ ) Tx RN .Wo
JOE O 9 D - b i - —3 -~
p 0 1 s ne e | B -
%) . - RSN SR
f/ m L%mﬁ( 2
1y ns 1 CorTy r% o
E ~, {12 —~t ~t
m W "I Mfl 11 e
TS NN pumenn il B I
an.w m = nuuh T ! £
e _ * . - =
) a semas T 1 g
s 4 a4 - - | 7
- l@.d -1 I S e e o e e e o A e o — =11 e i e el e el T 11 ﬁ, O.TI.HH m
= f R TREAs T sasaeaanl
— FOREACTUXLTDEPTH ERDDITRY R b oA | B
. L ﬁi U A | E
, NP CATEDI DEPTHL L TIRS 1+
m » ” T
| 0 JO 20 30 Yo 50 L0




P T T T S

iy L - DUCTIVITY CALIZTATION
\| - IHLGIOCeai’l CONDUCTEVETY CALLZPATION

DATE - f-77
INSPECTOR @2 .M
PROBE S/% 20/ 2]9

LAB ST D4R H o]

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS

Probe value will be obtained ﬁhen probe is calibrated

Conductivity - -
Millimhos o . Probe Value’ .
0 0D

10 oy
20 2 A 20.1 2 _
30 , 2034 . -
40 | Ao, 7 -
50 o . _5/357
60 ° k0.5

70 - | . 0.73

'NOTE: Probe value can be obtained from either 512-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt
meter. ' )

‘Make certain that the lead that is passed through

the conductivity head is a very low resistance.

~ CVNEAN e e v Al A
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1bration Cont.

Notes to CSTD DO pd Calibration

1. This value obtained by inserting a 50 ohn re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. senscr in
ice water as close to 0°C as possible while cont inveusly
monitoring ice water with a calibrated thermomater.

3. This value obtained by immersion of temp. senso ix

room temperature water while continuousiy
temperature with a calibrated thermometer.

4, Steps #2 and 3 are done with stainless
Temoved. Care rnust be taken not to dam
while shield is renmoved.

5. This value is obtained after depth calibration with
dead weight tester.

6. _Zero adjust is set with senso. envelop ed in atmosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturzted fresh water

7. Temporary connection is made between circuit comnmon
~and the shield wire of the pH electrode. {Or the :
shield wire of the redox electrode.) . -




513 PROBE ASSEMBLY RECORD
+ Jct No: 271 Nate: /1/95’78
Customer Name: (7205 8/ Snamens By: LH-
U ) &
Part Number Description Serial No. Remarks
5138005/5136001 | Pressure Case § Base Plate |,07/01q |ovp st
with mother board 17 P SOuner
5138001-1 Conductivity Sensor /47 et i')'""#j?’,‘)
5138006-11 Temperature Sensor lelbo 9 55 .
5138105 Temperature Sensor ‘
' Platinum
5138006-2 Salinity Compensation -
Network
- 5138101 Pressure Transducer E-28¢. q/x’;o.o;oo?.s/
- 5138020 _pH Sensor 1
5138021 Dissolved Oxygen Sensor —_—)—
5138002 Turbidity Sensor 27/ 24 2 |EPTEY T Ll
et Velocity Sensor S/}Zﬂ
5132010 Current Regulator '(,327 3’&;{ B ool
5132011 Voltage Regulator { 0% -
5132014 Conductivity WEO 1 C# | oG
5132015 Salinity 0-20 PPT ' —_—
5132015-1 Salinity 20-40 PPT —
5132019 Salinity Auto Range ——]
5132016 Temperature GO0 3¢
5132116 Temperature, Platinum \_’___
' ' Thermistor T 7
5132017 Depth L36[ %5 |C-SV-
5132013 Demodulator 2022y 5
5132012 Amplifier -(034,,/ 08 2| Te
5132018 Chopper 3.,9593_74/- | fo Moo
5132126 Dissolved Oxygen ] e
5132125 pH R T
5139300 Protective Cage e | e
5138110 Schryway Carrying Case ——
5134011A Turbidity ‘ LL80 387
$Hara Velocity W géjf/l 79 .
Switeh o of /53 | 1acs )




Vx -

Vy o
Dwn 7
-ITD-LGo

>

Probe S/N //Q’]/ O 2O

as” . ,
533- U /\}SD oot
CSTD CALIBRATION ‘ 7
. ) (jé AAD
P o)\'y Z' '

Date § Initial /-3 (- 7{

%/«“S’P‘K W ngﬁ

1. Current Regulator

2. Voltage Regulator

.

3. Chopper

4. Amplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt
8. Salinity 20-40 ppt

. - Yoltage or i
Test Point " Scope Picture DATA

RED +15 + 4VDC ~+13 )
BLK .- =15 + 4VDC 13
WH £ 10.000 + .002 “p.pn0 5
RED | +8.00 + .01VDC (I YD
BLK -8.00 * .01 YE
YEL Fig A
: 180° out of phase .-
GR : Fig B .
NOTE 1-GR - . Fig C .
YEL = . Fig D L -
: . 180° out of phase
GREY .- 0.00 + .01 - noy
 NOTE 1-GREY ¥ -2.6 + .2VDC . 7~ £SD
BLUE © 0.000 + 0.002 0,040
NOTE 1-BLUE % +44.800 = .10 ++#.79/
BLUE 0.000 + .00z A/ /4
. : o
GR : See table 2.1 in
manual ,f\
' [ x
BLUE See tuable 2.1 in ‘
manual
NOT® 2-BLUE = 0.02°C Thermonetar J.CT

9. Temperature-

NOTE 3-BLUE ’ +~ 23 :ﬁ@hermn;mo}

|
J

!



InterOcean A
CSTD Calibration Cont.
Voltage or
. Test Point Scope Picture DATA
10. Depth NO'i‘E S-BLUE " Shunt Value 2.2 4
11. Auto-Range - GREY ° +2.005 * .005 %_'
. GREEN +6.50 + .75 T A
*GREY +1.99 + .01 .
*GREEN -6.50 + .75 |
12. Dissolved OiYgen . | E"
| | NOTE 6-GREEN 0.00 + .01 i
GREEN See calibratioﬁ z
~ sheet- )
13. pH ' NOTE 7 |
: pH 7 - YELLOW C .70 + .01 f o
pH - YELLOW - - .1v/pH + .01 ; i
pH - YELLOW " Jlv/pH + .01 :
14. Redox I NOTE 7-YELLOW ° 0.00 + .005 ;
g +++ . . . : - ; 3
. v.Fe Fe YELLOW . <439 % 005 -/ﬁjji;;_m. E
15. Turbidity .~ . GREY "0.00 + .01 T Jo0d
| GREY ©1.00 + .01 :
E 4/[:[%07'&, o Oaf/é‘*‘/vé —. ’ - ‘;

0050

Tnrnrsnnnce crcrtams a1 ARAN nnrn ot iy divon ea QY7 7 7145638300 7 telne AQLSNIR -
. et \ \
\ . Ny




InterOcean

f - | 513 PROBE
FITIAL CHECK-OFF
Ser1aL No. 27/ 822 | -
e -
Date . Jrmmegf

' Reanout  ©  CoupuTten VALUES
CoNDUCTIVITY | CONDUCTIVITY
S 0 ‘ . Y N Ry SR
+SLAT7 | 5ppy mres Y| 2262

SaLmvity . - o SALINITY - : S
o _ 3S 64 |

TEMPERATURE TEMPERATURE .

- (‘_,0’1_ _ — paee )

7‘977.(,.2» . "07"2 'L}.ac' A_ % & <

DEPTH  p, 000 | DEPTH, 0FT
4 spegST o |4so. 15 FT

PH - PH -

Repox - | Repox
TursiDITY ¢ O TURBIDITYQ./V

+)00. 0 /00 75

e D il




DEPTH SENSOR CALIBRATION

{2) InterOcean

. DATE : n-2%-7¢
- - " INSPECTOR: [ 4,

For electrical calibration, use shunt resistor r ., MODEL NO: NN N g

value 30.1KOHMS for Depth Indicaiton of #p.& Meters. | SERIAL NO: E-9) 5
DEPTH BOARD S/N: _»34/005
PROBE S/N: l,n 71020

TYPE OF CALIBRATION Dt
O-LO-T

Fresh Water 62.41b/cuFt. Conversion Constant '0.7033 M/PSI

—

. 2q £aDT it
. ,\mm: 2mdmﬂi.o:u\ncmﬁ.no:<o~.mwo:no:mnw=no.ommmz\va ARS V A\.wﬁ

] 1 [
W N " 1 IJ
- T A A AT AR - JT
. a +H-+ ] u
LN =T
n >
K y
N
0 |
R -4 l‘lrll.tl.
m SR H-HHH - -H
m u . " * _
-0 HA T e ERAEREERHAE
DREACTUALDE P T KD ERRORI T O NP FENFEDEDE PR 1
] CATEPIDEPTHIMETERS: H
1 =1 LlL 1
0 127 2 Y e Lo T 0

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 [ telex 69-5082
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- .
“‘.) | S - AT IVITY S TTT AT e, .
‘\' InLei Oceal’l CO;-DUL!_; sl C LiZ s ')\
DATE _J1-30. -/
INSPECTOR [ 4 ,
PRORE 3/Y a7/ 20 i
CONDUCTIVITY CALIBRATION STANDARD .
Model 500CS # £.2%/
Probe value will be obtazined when probe is calibrated
Conductivitf : )
Millimhos _ . Probe Value , .
) C DD
10: | /o. 03 .
20~ 1774
30 . 30.-0¢
40 4D, 1)
50 S - _SP07
60 L0.0)
70 a 7000 *
'NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D )
on the Recorder outlet with a digital volt

meter.

—

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

InterCceans systemn, nc. / 3540 aero ct . san diego. ca. 92123 / 714-5635-8400 / telex 69-35082
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C5YD Calibration Cont.

EYTTLRY TP

P2
Q
rr

es to CSTD DO pH Calibration

1. This value obtained by inserting
sistor through corductivity head

senscr 1ino
le continvcusly
ermomater.

. 2. This value obtained by immers
- ice water as close to 0°C as
monitoring ice water with a ca

3. This value obtained by immersion of temp. sensor i
room temperature water wnile continuously monitcrin
temperature with a calibrated thermometer. .

4. Steps #2 and 73 are done with stainless st
renoved. Care must be taken not to damage
while shield is removed.

5. This value is obtainad after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atnosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh water

7. Tenmnporary connection is made between circui
~and the shield wire of the pH electrode. (0
shield wire of the redox electrode.)

i common
T the

. N > FaXa RS BRI SV NP SE S A 7o a SN J SN TnAN
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PROBE ASSEM3LY RECORD

513
" Job No: (0‘3-71 Date: H—‘LC\—‘78'
Customer Name: (V) C L”‘ UJL/\ Ly: R
A
Part Number Description Serial No. Remarks
5138005/5136001 Pressure Case § Base Plate LY 02LO CLL{\/\ i\ uui..
with mother board oA T
5138001-1 Conductivity Sensor IS4 -/"c(rﬂf(‘,“"u*‘
5138006-11 Temperature Sensor 7/ S-S, -
5138105 Temperature Sensor —y
Platinum
5138006-2 Sallnlty Compensation
Network
. 5138101 " Pressure Transducer E-NS~ q'g'-w?’::ow.x
- 5138020 pH Sensor v R—
5138021 Dissolved Oxygen Sensor —
5138002 Turbidity Sensor ha7)ao b | gL
Swewrd- Velocity Sensor S8 lp
- = [
5132010 Current Regulator Bh2l] 3G9 | et
5132011 Voltage Regulator AVINEL '
5132014 Conductivity 7305 | 065
5132015 Salinity 0-20 PPT —
5132015-1 Salinity 20-40 PPT —_—
5132019 Salinity Auto Range
5132016 Temperature 4980 A/
5132116 Temperature, Platinum
Thermistor
5132017 th b3t 005 | O0-SV
5132013 " .m¢ .. ator 2pl 217
5132012 J\mpll;Ler &0&@//‘2—' . T:C
5132018 Chopper /) v,)—-, 707 ,Lo /Um
5132126 Dissolved Oxygen
5132125 pH _t
5134200 Protective Cage —_—
5138110 Schryway Carrying Case —_—
$134011A Turbidity
. Swwel. Velocity W
‘E,' V"_‘{‘» cooee o
1 (A?‘rv\f)a/.\a R




CONDUCTIVITY CALIBRATION STANDARD
Model 500CS # LA7)

Probe value will be obtained when probe is calibrated

Conductivity - - A
Millimhos _ Probe Value
0 . - 00D
10: | s 10.05" .

20 ‘ o ' , 20.0/
30 301y
40 _ ’ Y0.20
50 o 5022
60 | L0-/7

70 ' | . 20 2¢

'NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

—

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

InterOceans systems. ine. 7 3540 aero ct . san diego. ca. 92123 7 714-565-840€ / telex 69-3082
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Notes to CSTD DO pH Calibration

1.

This value obtained by insertin
sistor through corductivity hea

Ra0a

This value obtained by immersion of temp. senscr in
ice water as close to 0°C as possible while continucusly
monitoring ice water with a calibrated thermomater.

i !

This value obtained by immersion of temp. sensor
room temperature water wnile continuousiy monit
temperature with a calibrated thermometer.

Steps #2 and #3 are done with stainless st
removed. Care nust be taken not to damage
while shield 1is removed.

This value is obtainad after depth calibraztion with
dead weight tester.

Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon).
Gain adjust obtained in fully air saturztad £fresh wataer,

Temporary connection is made between circuit common
and the shield wire of the pH electrode. {Or the :
shield wire of the redox electrode.). S el

e vrawmtew g rammgn-
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513 PROBE ASSEMBLY RECORD
, - *Job No: (s :71 : Date: // - 2,_9— _7@/

ST 3 TS
customer Name: (Lips I C v rpui By: ~Lo M
! ,

o (!

Part Number Desci'_iption Serial No. Remarks

5138005/5136001 | Pressure Case § Base Plate | , 27/ pp7 ‘qf,u‘ﬂ(g,';-.
with mother board ' Ca T

5138001-1 ‘| ° Conductivity Sensor |43 Sier? S AL
5138006-11 Temperature- Sensor 700 S-S

5138105 Temperature Sensor
' ) e Platinum

-

5138006-2 Salinity Compensation
' B Network

- 5138101 " Pressure Transducer /:’17‘// L‘“’"iﬁ}’fj
5138020 pH Sensor :
5138021 Dissolved Oxygen Sensor .
5138002 Turbidity Sensor Lr7)30% | gt
-seuné Velocity Sensor S/ 70-
5132010 Current Regulator (2020088 Zipe o

5132011 Voltage Regulator e R

14

BRIl e R A SRR A AR R R LT PR AR A D R

5132014 Conductivity SYULKN A1 O=0Ls
3 5132015 Salinity 0-20 PPT ' : '

. 5132015-1 Salinity 20-40 PPT -
5132019 Salinity Auto Range Il A
5132016 ' Temperature 3,_,‘,-"C,Q:;:7 C :

IR PRAN

5132116 Temperature, Platinum
B Thermistor

5132017 ' Depth ‘ L3L-1003
5132013 e Demodulator ’
5132012 ... Amplifier .

R

R IR IS

ity

v
[ 481

vy
s

5462103
5132018 S Chopper o 14080 271
5132126 Dissolved Oxygen
513212 = | .. . . pH

oems
BATRA A

N

s

o
l“

5139300 Protective Cage

5138110 Schryway Carrying Case

EEL
>,
g
%
i
< =%
.L"‘..‘
o
v
i
T

" 5134011A : Turbidity ' e

=

- <Ssmed Velocity UmiT 3.-740 1z —~———

: 1 (P - i)
oo Boond L350 535 asE

o

Cormpane b0 coof iRt

e
Ll
j2
Lo
e
e
(A
|Apel S B —
F;l‘ -
0
Fal




. f”ﬁ
A\or9, InterOcean .
b *#E . \]/)ia e
Tt X 4
Q- %1 513 Yy
CSTD CALIEBRATION

Probe S/N b27/] 00§

L

H

Date § Initial )l 30-7&

Current Regulator

Voltage Regulator

3. Chopper

4. Amplifier

5. Demodulztor

6. Conductivity

7. Salinity 0-20 ppt
8. Salinity 20-40 ppt
9. Temperature:

~Ip 2/

- Voltage ot

———

Test Point " 'Scope’ Picture DATA
RED +15 + 4VDC L3
BLK -15 + 4VDC -, 3
WH "0.000 + .002 . gpoc
RED +8.00 + .01VDC ¢ 4,00
BLK -8.00 + .01 _§.00
YEL Fig A
180° out of phase -
GR Fig B _
NOTE 1-GR Fig C
YEL Fig D _
180° out of phase '
GREY 0.00 + .01 £ 00D
NOTE 1-GREY & -2.6 ¥ .2VDC  — 2757
BLUE 0.000 + 0.002 00 O
NOTE 1-BLUE #4500 £ 20 gy
BLUE 0.000 * 002 ——p7/5— —
GR See table 2.1 in
manual
N
BLUE Sce table 2.1 in
manual . I
NO1E 2-DhLUE tj’0|02°t Thermonetegﬁoﬁl
NOTE 3-BLUE TR HE % Thernonsi. v

Interdeeans systems, e, 7 3340 acro ci. san dicvo. e, 92023 7 714 363-8300 /7 telex 68-30%°
1}




InterOcean

CSTD Calibration Cont.

10. Depth NOTE 5-BLUE

11. Auto-Range GREY -

'; GREEN
*GﬁEY

#GREEN

i2. Dissolved OiYgan

NOTE 6-GREEN

Test Point

Voltage or

Scope Picture

Shunt Value

+2.005 + .005
+6.50 + .75

+1.99 + .01
-6.50

| +

.75

0.00 + .01

See calibration

N

\\

)

GREEN :
sheet ;
13. pH | NOTE 7 f
| pH 7 - YELLOW .70 + .01 |
pH - YELLOW .1v/pH + .01
pH - YELLOW .1v/pH * .01 =
14. Redox . NOTE 7-YELLOW ° 0.00 + .005 17
Fe** Fe™**  YELLOW .433 + .005 /df/x
15. Turbidity - GREY 0.00 + .01 ‘000
GREY 1.00 + .01 +A 6020 4m
W/
._:—;):-ﬂnﬁj J USANY ey ot wme ooy e 015 2 TEA SAS S0 7 patae A0 DY




interOcean
513 PROBE
FINAL CHECK-OFF
SeriaL No, _L,277) 022
C Dmrias O AER
DatE L "/'/']'/fﬂﬁngjm |

 Reabout ~ ConpuTen VALUES
C'o_Np_u_c:TIVIj'Y_ o0 V.CO_NDUC'I-'IV.IT\: p o e |

. 523 527 m s ¥ ;,ﬁ.L/_? o -
SALINITY © | SALINIT . : :

- ‘kﬁ_d______’__d_———‘
o 25 L9 T

TEMPERATURE TEMPERATURE |

-2 Lene

 Gizug F 28 %
DsPTH DepTH
D0, D0, |
pH pH
Repox Repox
TursIDITY . TURBIDITY ;) 27,

+/00.0 /02 //.




-'l.j« r . PG PR g s Y T o e e e -
‘CT IHECIOCSE‘—H CONDUCTIVITY CALIRRATION

e s aen

ATE /}/]@/93

B
INSPECTOR _ AEL
PROBE 5/% 427/ 004

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS £ (29[

Probe value will be obtained when probe is calibrated

Conductivitf : : ‘

Millimhos . Probe Value' ..
0 . . 00D
10: _ 4 . 00O -
20 o ' | /997
30 7999 . -
49 | | . yo.0D a
>0 S 4997
60 9. 5L

70 a | A

'NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display qr”from Pin D
on the Recorder outlet with a digital volt

meter.

—

Make certain that the lead that is passed through

the conductivity head is a very low resistance.

InterOceans systems. ine. / 3540 aero ct . san dicgo. ca. 92123 / 714-565-8400 / telex 69-30%2




e Gres

. e Gvan—

CST2 Calibration Cont. ' .-

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a2 50 ohao re-

<

sistor through conrductivity head using clip leads.

2. This value obtained by immersion of temp. senscr in
ice water as close to 0°C as possible while continucusly
monitoring ice water with a calibrated tbe*mome;e

3. ThlS value obualned by immersion of temp. sensor in
Toom temperature water while coatinuousiy monitcring
temperature with a calibrated thermometer.

4, Steps #2 and %3 are done with stainless stee
renoved. Care must be taken not to damagz s
while shield is removed. S

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atzosphere
of inert gas (heliuvm; argon).
Gain adjust obtained in fully air saturzatad fresh water.

7. Tenmporary connection is made between circuit conmon
~and the shield wire of the pH electrode. (Or the
shield wire of the redox electrode.).

InterCceans systems. inc. / 3549 aero ct., san diego. ca. 92123 / T14-563-8500 / tefex 69-3082
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PROBE ASSEMBL: RECORD

513
* " Job No: 927/ Date: //‘30'7&7 .
Customer Name: f/l,o.,s o 'f),r;,'r_f?/‘,fiéw Yy: ,Q HL'
)
Part Number Description Serial No. Remarks
5138005/5136001 | Pressure Case § Base Plate [ [,97/ 20& Cooppen TAI S
with mother board I Dipy et L
5138001-1 Conductivity Sensor 1Y lp s bm—f’%?‘“
5138006-11 Temperature-Sensor La | 5.5.
5138105 Temperature Sensor I
' Platinum
5138006-2 Salinity Compensation e |
Network
. 5138101 " Pressure Transducer T
- - 5138020 pH Sensor -
5138021 Dissolved Oxygen Sensor ——
5138002 Turbidity Sensor 27/ 27 L""'ﬁ&};,,ﬂ o“l
8% Velocity Sensor S/6 S -
5132010 Current Regulator le 26| 313 4, polo
5132011 Voltage Regulator 3] 35O
5132014 Conductivity rn30) ad | £—LsT
5132015 Salinity 0-20 PPT ‘
5132015-1 Salinity 20-40 PPT e
5132019 Salinity Auto Range el
5132016 " Temperature I 1) AT
5132116 Temperature, Platinum e ——
Thermistor '
5132017 Depth — |
5132013 Demodulator Lendd 13>
5132012 Amplifier 301 089 /.. C
5132018 Chopper . 49977201 ko Mneo
5132126 Dissolved Oxygen
5132125 pH S
5139300 Protective Cage e
5138110 Schryway Carrying Case —
5134011A Turbidity , 5YC 2 HO7
\
. SpR Velocity WU 72‘%/ S5/65
Luoi#h Zpand v3e! 54)
! e QLIZO 20 /
\ \ \ "
— . ot




1. Current Regulator

2. Voltage Regulator

3. Chopper

4. Amplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt
8. Salinity 20-40 ppt

9. Temperature-

RED
BLK
WH

RED
BLK
YEL

GR

' NOTE 1-GR

YEL

GREY

* NOTE 1-GREY

BLﬁE
NOTE 1-BLUE

BLUE

-GR

BLUE

NO1E 2-BLUE

InterOcean: Lo
AT TR AVERGIEAS A RN SREiY
Di?, -
195 N x o
Y
CSTD CALIBRATION [
. ’ -Id o
Probe S/N_ o237 /O
Date § Initial//-37-74 R.H
- - Yoltage or _
. Test Point "'Scope Picture DATA

a———

+15 + 4VDC  +13

-15 + 4VDC - 13

10.000 + .002 ~O.CH7

+8.00 + .01VDC 13-00

-8.00 + .01 & 00

Fig A

180° out of phase
Fig B . - v
’ v

180° out of phase —

0.00 + .01 +0.0037
-2.6 + .2vDC — R 35

—

0.000 + 0.002 0,000 o

14.500 * .10 74 72y
0.000 + .00Z V/A

See table 2.1 in

manual /\///5\

See table 2.1 in
rmanual N /A'

-l

Al

| NOTE 3-BLUE
-
i }ﬁ Vmtesr . Yromeame creitosvm. dmes 1 ISAN cipery mr vn !
i
; \ \_ )
L L. ) . L - L

. Thermometer 94

4;LJ.52°C//Thermomet:#?')3

- ———

e e QY07 7711 RASIRANA / eley AQLSNNT




InterOcean

CSTD Calibration Cont.

10. Depth NOTE 5-BLUE

11. Auto-Range GREY °

. GREEN
) *GREY
*GREEN

12. Dissolved O;'cy;;en
NOTE 6-GREEN
GREEN

13. pH NOTE 7
' pH 7 - YELLOW
pH - YELLOW

| _pH - YELLOW
E 14. Redox .- . NOTE 7-YELLOW
o _ re** Fe™**  YELLOW

15. Turbidity - . GREY

GREY

Test Point

Voltage ot

Scope Picture DATA
Shunt Value /V//*\T

+2.005 * .005

+6.50 * .75 /V/ -
$1.99 + .01 - &
~6.50 + .75
0.00 + .01 B
See calibration' /v /"’"
sheet.
.70 + .01
.1v/pH * .01 / / C\«
.1v/pH + .01 -
10.00 * .005 /
.439 + 005 /‘// A
'0.00 + .01 00D
1.00 &

1
1
[

1
\ \‘ ‘\

InterDceans systems, 17 / 3540 aero ct., san diego, €.

Y VIR

92123 / 714-565-8400 / telex 69-3082




InterOcean

513 PROBE
FIHAL CHECK-OFF
SeriaL No, _G211 010
S
Date .- _M-27-08 T
| : * Reapout - CoupuTeD VALUES
CoNDUCTIVITY _ CoNDUCTIVITY
a0z £ ol —rwlom .
f 50023 .| +50.02—mVjom by
SALINITY . -~ - | SALINITY .
TEMPERATURE - TEMPERATURE
Tdles S A pnea
}:Qfl(o‘/ + 2 i-@,’og
Depr - . | DermH .
oo, |00,
PH pH .
Repox | Rebox
TURBIDITY 5y TURBIDITY 5 57
/ﬁ 7.0 ' 100 V%
3 | : —

P VP




BATE |j-an-7¢
PECTOR [O.H.
PROBE S/ 271010 a

Lab starda-d 2y

e

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS

Probe value will be obtained when probe is calibrated

. Cogdugtivitf ' g o : S (
Millimhos : . Probe Value’ . B

0 | L0 000 |

10: ' ‘_ ‘ ' . /0,05 . 'i

20 ‘ S - /9.98 ;

30 , | | 30,73 . . 5

20 | | _Yo.20 o ?

50 L 40,23 -}

70 - | 70,7

'NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pinm D
on the Recorder outlet with a digital volt
meter. ' : o

‘Make certain that the lead that is passed througﬁ
the conductivity head is a very low resistance.

~ ¢ Nmoan . cm Alinn A IEAT 4 TV LLC QANDN 7 VL2 AN

\ \ ‘
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notes

Calibration Cont.

to CSTD DO pd Calibration

1.

a S0 ona re-

This value obtained by inserting
sis using clip leads.

tor through conductivity head

This value obtained by immersion of tem
ice water as close to 0°C as possible
monitoring ice water with a ca llbrgued g

'-4'1

ThlS value obtained by immersion of temp. sensor in
Toom temperature water while continuousiy monitcring

temperature with a calibrated thermometer.

Steps #2 and 73 are done with stainless st
removed. Care nust be taken not to damage
while shield is removed.

This value is obtainaed after depth calibration w

dead weight tester.

Zero adjust is set with sensor enveloped
of inert gas (helium; argon).

Gain adjust obtained in fully air saturztad

in

Temporary connection is made between circ
and the shield wire of the pH electrode.
shield wire of the redox electrode.).

|l
"~k
=)

athosphere

fresh'waterz

conmon
the

., e E—————

v ae eI R I trane waew |t

-




l . 513 PROBE ASSEMBLY RECORD

I 3.y No: w7/ Date: [1-27-77
Customer Name: s & ./"_‘;L‘-fl/ﬂ.;',»‘g By: RH-
' D G
' Part Number Description Serial No. Remarks
: 5138005/5136001 | Pressure Case § Base Plate |, 57/, .5 Lupee ilictel
" with mother board Zpin Sour:ny
: 5138001-1 Conductivity Sensor /1§60 ST Er e
: 5133006-11 Temperature-Sensor 10 7 505,
& 5138105 Temperature Sensor
z ' ' Platinum '
5138006-2 Salln1ty Compensation
2 ' Network
E . 5138101 - ' - Pressure Transducer I
3 5138020 " pH Sensor . —_
1 v 5138021 Dissolved Oxygen Sensor L e =
% 5138002 * Turbidity Sensor LA 7] adu | SHrgr e
Z
5 ABpff Velocity Sensor 51)-&,‘ ‘
B Ripoial
¢ 5132010 Current Regulator éo%/ 39 |3
= 5132011 _Voltage Regulator G3¢/382 |
5132014 Conductivity - |wép1So | D-6S
* 5132015 Salinity 0-20 PPT R
< 5132015-1 Salinity 20-40 PPT i |
e 5132019 Salinity Auto Range ‘ A
5132016 ' Temperature L3b)FT7 :
5132116 Temperature Platinum '
Thermlstor T
% 5132017 - Depth : s e |
5132013 Demodulator Laet2z)g | - |
*5% 5132012 . Amplifier L30]087 R .
5132018 , Chopper - | L0807
‘ 5132126 Dissolved Oxygen :
5132125 .. pH S S
3
. 5139300 Protective Cage Y R
5138110 Schryway Carrying Case — |
51340114 Turbidity b3b) 337 ) l
bt . . / " ) V .. O !
1 . nglﬂ Velo,c1ty%’bé% /6//¢ _ J N l
- - g T e ——— (i TR I : }
L, S Py s
N - S — o] S
.
1 \‘ ‘




(C2 L, TS LD
‘ - %
JHeny s - -
{17 InterOcean
. Do ./
— + .
| g Il
CSTD CALIBRATION Vx
. Vy S

Probe S/N b7/ 0//

Date § Initial j-37- 77 /4

- Voltage or

Test Point. " Scope’ Picture . DATA
1. Current Regulator RED +15 + 4VDC +13
BLK -15 + 4VDC -3
WH ‘0.000 + .002 +5,0;}/
2. Voltage Regulator RED +8.00 + .01vpc F{¢¢Y
BLK -8.00 + .01 _pend
3. Chopper YEL Fig A
. 180° out of phase
4. Amplifier GR Fig B =
NOTE 1-GR Fig C _
5. Demodulator YEL Fig D )
. 180° out of phase T
GREY - 0.00 :>.01 - ©.00/
NOTE 1-GREY Y -2.6 + .2vDe - > 5L2
6. Conductivity BLUE 0.000 + 0.002 0 ‘.':L.‘l)'
NOTE 1-BLUE ® 14.500 + .10 14T ¢
7. Salinity 0-20 ppt BLUE 0.000 + _002  [//»
8. Salinity 20-40 ppt GR See table 2.1 in |
: manual /"/ // A
BLUE See table 2.1 in />
manual . / -
9. Temperature- NO1E 2-BLUE ~'/.£.7°L Thermeomater (V.
NOTE 3-BLUE Vop 0 Thermomsu e /¥
-
- -




’F'“’ v NN .
: InterOcean

CSTD Calibration Cont.

10. Depth NOTE 5-BLUE |
t 11. Auto-Range GREY
| GREEN
*GREY
*GREEN
12. Dissolved Oiygen

NOTE 6-GREEN

GREY

e —

- Test Point

GREEN
13, pH : NOTE 7
' pH 7 - YELLOW
pH - YELLOW
pH - YELLOW
14. Redox .~ NOTE 7-YELLOW °
Fe** Fe***  YELLOW
1S. Turbidity  GREY

Voltage or
Scope Picture DATA

Shunt Value

——

+2.005 + .00S

+6.50 + .75 yja

+1.99 .01 -

1+

~6.50 + .75

0.00 + .01

. . A///Q»
See calibration

sheet.

.70 + (01

-1v/pH *+ .01 A7z4.

J1v/pH + .01

- 0.00 + .005 !
b /v ../\\

.439 + .005

0.00 + .01 v9O D

i.OO P01+ iopot o

Dbl fl

A}

\

Inter-"ceans svstems, ine. 7 3540 aero ct., san dicgo, ca. 92123 7 714-565-84C0 / telex 69-3082




InterOcean

513 PROBE
FIAL CHECK-OFF
Seriat No. 627611
" OINITIALS - RH

b R
ReapouT CompuTED VALUES
CONDUCTIVITY CONDUCTIVITY
o .00 4 OO Y e :
S 32 5732 MV lepn ¥ 021470 %

t - | Satmry o SALINITY -
| 3547

TEMPERATURE TEMPERATURE
Y —~ 00>
L a2 22577

DepTH - DeEPTH

PH PH

T ——————

Renox | Repox
TureIDITY TURBIDITY 1 37,
71/00.9 /U() ,‘//O




AD-A097 &92 KINNETIC LABS INC SANTA CRUZ CA F/6 8/8
IN;S;IU FIELD DATA GATHERING STATIONSs SAN FRANCISCO BAY=DELTA»e=ETC(U)

MA
UNCLASSIFIED KLI=81=1=APP=1~11




-i

ITY CALIZPATION

i - .
-\l} 17’1{& Jcean coxpuc

.rtoon ([~ O-temormici v o
.

BATE /.27 77
INSPECTOR e

PROBE 5/ k277 0//

CONDUCTIVITY CALIBRATION STANDARD -~
Model 500CS # L2%/.. '

Probe value will be obtained when probe is calibrated

Conductivitf' _ . e S S
B Mi;llindlos L ' - Probe Value’ . 1

0 | | e DipD
0 0. 04
20 . - 1999 L

, 30 S 3007, -
20 - M0/ -
50 S 508
PP | : o L0. 7/

70 R 70&/?‘

'NOTE: -.Pro:be vé.lue can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a dlclu.aT volt
meter. I
'Hake certain that ‘the lead that is passed. n.hrouoh

the conduct:w:. ty head is a very lou resws;.ance

PR

i InterOceans systems, inc. / 3540 aero ct . san diego. ca. 92123 / 714-565-8400 / telex 69-3082 q‘

Seoge . 'i




ntzrOcean -

D Calibration Cong.

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a S0 oha re-
sistor through conductivity head using clip leads.

. A 2. This value obtained by immersion of temp. sensor in
. , ice water as close to 0°C as possible while coq-lnuouslv
- monitoring ice water with a calibrated thermometer.

: 3. This value obtained by immersion of temp. sensor in
’ room temperature water while continuously monitcring
temperature with a callbrated thernomet--.-

4, Steps #2 and #3 are done with sLalnless s*'ee1 shleTa
removed. Care must be taken not to damage sensor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adJust is set with sensor envelop d in a ;uosphere
of inert gas (helium; argon).
Galn-adJust obtained in fully air saturazted fresh water

7. Temporary connection is made between circuit common
_and the shield wire of the pH elecirode. (Or the -
shield wire of the redox electrode.). . -
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513 PROBE ASSEMBLY RECORD
" Job No: Wil Date: H-2-7-7F
Customer Name: By: @b

Part Number Description Serial No. Remarks
. uperMickel/
5138005/5136001 Pressure Cas¢ & Eﬁé:dmate Lallorl ’52_:;" Ykt
5138001-1 - Conductivity Sensor 142 Short “:ﬁ“?“’
5138006-11 Temperature-Sensor 98 s. 5.
5138105 Temperature Sensor B a
- ~ ° Platinum —
5138006-2 Salinity Compensation !
‘ ) - Network B L
© 5138101 - " Pressure Transducer S—r—
.- 5138020 - - pH Sensor —
5138021 Dissolved Oxygen Sensor | | m——
5138002 "~ Turbidity Sensor W27 304 |¢y
' ¢ Velocity Sensor Sfieg |-
5132010 Current Regulator b 36! 3G | Bpolax -
5132011 Voltage Regulator oi¥D b2>7
- 5132014 " Conductivity O30 157
5132015 Salinity 0-20 PPT B
5132015-1 Salinity 20-40 PPT
. 5132019 Salinity Auto Range -
- 5132016 Temperature 777354
5132116 Temperature, Platinum ' o
°  Thermistor R
5132017 Depth : S
5132013 Demodulator 1.V A
5132012 . Amplifier .. QDQ’D'NO'
5132018 . Chopper . LD gO*T7-
5132126 Dissolved Oxygen: ' '
b———
5132125 pH e amm——
5139300 Protective Cage L
5138110 Schryway Carrying Case A |
5134011A Turbidity 1p2hb X1 ’
WVelo,cit).'W ﬂ% %/5/&(4' SRV
Sunteh Boord Neser sz aTs
Compran b420-008 *




1) InterOcean 1V
Uy v

Dy V7
. 513

CSTD CALIBRATION

T | ID - 1iT ,

Probe S/N G272/ O3~

Date §& Initial" .f';‘({’g%)( ﬁEK

' , " .. Voltage or -
. Test Point " Scope Picture- - DATA
1. Current Reguiator | "~ RED - +15 + 4VDC f/?.O.‘/._'
... BLK . - -15 +4vDC ~/5,5%
T WH S 0.000 21002 000
2. Voltage Regulator . RED © T +8.00 + .0IVDC  # Fows
‘ Bk -8.00 + .01 —Sooo
3. Chopper : : YE.L ' - igg"A'out of phas,‘e. £ <
4. hnp}.ifi.er T GR .Fi.g‘B . §/<‘ : |
| " NOTE 1-GR ° . Figt OKX
5. Dé_modulator . . YEL . . " Fig Db = é? ’
o o ‘ _ - . 180° out of phasé/ _
. GREY . - 0.00%.01 L0000
" NOTE 1-GREY - X -2.6 + 2VDC —2,550
6. Cénductivity =~ - BLUE - 0.000 £ 0.002 ,000p
| | ' NOTE 1-BLUE 7 44.800 + .10 +4.§94
7. Salinity 0-20 ppt BLUE  0.000 & 002 /A
8. Salinity 20-40 ppt- - - GR - -7 See table 2.1 in N
: : - manual )
BLUE . See table 2.1 in ﬂ/}l
: manual
9. Temperature- NOTE 2-BLUE —r 072 _&_Thermometer—"o@
NOTE 3$-BLUE ) *_gh_??_oc_’l‘hermomeur‘.?./';_f




\_’;) InterOcean

[

- Millimhos

0
10:
20
30
40
50
60
70

'NOTE:

Conductivity -

meter. . :

Model 500CS

CONDUCTIVITY CALIBRATION STANDARD

Probe value will be oBtained when probe is calibrated

Probe Vélué

~0 00

Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digitzl volt

—

‘Make certain that the lead that is passed through
the conductivity head is a very low resistance.

i InterOceans systems, inc. / 3540 aero ct_san diego. ca. 92123 / 714-565-8400 / telex 69-5082
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InterGcean

CSTD Caliﬁration Cont.

Voltage or

. . Test Point Scope Picture DATA
10. Depth | NOTE 5-BLUE Shunt Valve_____ /W4
11. Auto-Range GREY +2.005 + .00S
. RS ~ GREEN 46,50 + .75 | -
i - *GREY +1.99 + .01 .
AGREEN © -6.50 + .7§ |
12. Dissolved Oxyzen ':. '
. NOTE 6-GREEN  0.00 *+ .01
~ GREEN See calibration !
’ sheet , ;
13, pH - NOTE 7
| -  pH 7 - YELLOW T .70+ .01
A | ~ o pH - YELLOW - - .1v/pH + .01
| pH - YELLOW - .1v/pH + .01
14. Redox . . NOTE 7-YELLOW *  0.00 + .005
o o Fe™ F™ yELLOW | .439 % .005 WA
15. fI‘ui'bidity | N GREYV 7 o.00 + .01 N
| | © GREY . 1.00 * .01

InterDceans systems. inc. / 3540 acro ¢t _sar diego. ca. 92123 / 714-565-8400 7 telex 69-3082
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InterOcean

513 PROBE
FIHAL CHECK-OFF

SERIAL Nd..

" InrTiaLs TUAER T

Reanotiy

- CompuTED VALUES

!

CONDUCTIVITY |, po

'.:"“5‘93“

CONDUCTIVITY 00 W,

| SALINIW 00 f/’?“ .

| ‘?‘S—'S-R T

TB‘PEPATURE
- . .d 'y DP

._,_2/73

TEMPERATURE
4—:[33'?¢:j

2008

Dépfﬂ

1LV

st

D0y - .

P

pH

Repox

./42/$ 

REDOX

s _

TURBIDITY

TurBIDITY, p 2 b -
10 0,9 //p

P‘A |




i
]
i

Notes to CSTD DO pH Calibration

1.

This value obtained by inserting a 50 oha re-
sistor through conductivity head using clip leads.

This value obtained by immersion of temp. senscr in

ice water as close to 0°C as possible while cont inucusly
monitoring ice water with a calibrated thermometer.

This value obtained by immersion of temp. sensor ia
Toom temperature water while continuousiy monitoring.
teémperature with a callbrated thermometer. -

Steps #2 and #3 are done with sta1nless skeel shield
renoved. Care must be taken not to dama sensor
while shield is removed. ‘

This value is obtained after depth calibration with
dead weight tester.

_Zero adjust is set with sensor enveloped in atmosphere

of inert gas (helium; argon). _
Gain adjust obtained in fully air saturztad £resh water

Temporary connection is madé between circuit
and the shield wire of the pH electrode. (Or

"shield wire of the redox electrode ). —_— -: -

.

meewarn

ar seaw Sty

I O

InterCccans systems. inc. / 3540 aero ct., san diego. ca. 92123

U N Sy«

"l

/ T14-563-84C0 / telex 69-3082




. 513 PROBE ASSEM3LY RECORD
Jo» No: / 7\7 / Date: ///17/79—-
e (4 /
Customer Name: Q,y:,n ) o %“5% _@7(
Part Number Description Serial No, Remarks
5138005/5136001 | Pressure Case § Base Plate Cpiponr 7l
~with mother board 427_/@/1 s 5-,.,1.,;
5138001-1 Conductivity Sensor 1573 Shen i |
5138006-11 Temperature-Sensor &3t s N |
5138105 Temperature Sensor '
5 " Platinum M’
5138006-2 Sallnlty Compensation
' Network /Vj ;
- 5138101 " Pressure Transducer j//é
. 5138020 pH Sensor | S ,
5138021 Dissolved Oxygen Sensor /) ’ ' ,
48+ S
5138002 " Turbidity Sensor £29) 2ig | TV LA
Seuad~Velocity Sensor &?5”4/5/3‘7 . ]
5132010 ‘Current Regulator N E perion
5132011 Voltage Regulator 626/ 357
5132014 "~ Conductivity GL2EISYY )
5132018 Salinity 0-20 PPT — —
5§132015-1 Salinity 20-40 PPT s —
5132019 Salinity Auto Range — ~—
5132016 " Temperature 6/ R79
5132116 Temperature, Platinum
' Thermistor ‘ — ——
5132017 Depth —
5132013 Demodulator G336/ 3/
5132126 Dissolved Oxygen -l
%________
5132125 pH v
5139300 Protective Cage L
5138110 Schryway Carrying Case ~—
5134011A Turbidity (O8O 374
- —Soemd- Velocity S/}f’]. 4
Composs 640015
>N _.FQ/ ﬂofa,;/ 636l $29




InterOcean

1955
£33

CSTD CALIBRATION

Probe S/N b27/0/3
Date § Initial //..JO-79  RUH.

. Test Point " 'Scope Picture- - DATA
1. Current Regulator | o RED +15 i'4VDC'- +13
i . . BLK -15 + 4VDC - 13
: L . WH ‘0. 000 + .002 Rre
i 2. Véltage Regulator ' . RED +8.00 :_.OIVDC"+3 0
‘ - BLK -8.00 + .01 =~ 4.00
E 3. Chopper . . YEL Fig A
j : - . _ 180° out of phase v’
| 4. Amp_lifigr - ' GR Fig B . e
h . . NOTE 1-GR Figc = v
5. D-elmodulator._.' . YEL FigD ~ - s
S o ‘ 180" out of phase -
- GREY 0.00 1'.01. D00
' NOTE 1-GREY -2.6'+ .2VDC -2.55"
6. éc‘mductivity S Bl | 10.000 + 0.002 O0.CCC
| " NOTE 1-BLUE % sa.s00 + 10 44775
7. Salinity 0-20 ppt . BLUE 0.000 + .002  NA
8. Salinity 20—40 ppt . . GR See'fhble 2.1 in /jﬂﬁ
. 4 o manual ’
BLUE See table 2.1 in
manual
9. Temperature- NOTE 2-BLUE - D 0 2~ \,Th°rﬁoneue*¢9ﬁ
NOTF 3-BLUE ot o’@ '227C Thernomet:rd:33

- YVoltage or

Taoie Vmmiimm meintmcn s Jaa 2 IRAN tmcot ms e Mnan mm OVYAY 2T SES OV 2 e £V SN
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InterOcean

CSTD Calibration Cont.

Aardy ttidmid 'ﬂ%

Voltage or

- Test Point Scope Picture DATA
10. Depth NOTE 5-BLUE . Shunt Valve NJA
11. Auto-Range GREY +2.005 *+ .00%
- S © GREEN +6.50 + 75 /‘//A
- S *GREY ~  +1.99 + .01 .
| *GREEN  -6.50.+ .75
12. Dissolved Oxyzen - o
| ' NOTE 6-GREEN 0100 1'._91 h /\//A
GREEN See calibration
| . ' sfheet.
| EERE NOTE 7 : o
. pH 7 - YELLOW RS (A S ﬁ//ﬁ: O
pH - YELLOW - © .lv/pH * .01 )
| PH - YELLOW - .1v/pH + .01 |
14. Redox . NOTE 7-YELLOW ° 0.00 + .005 A
o U Fe*T Ee™ yELow . 439 + Lo0s N/
15. Turbidity .. . GrEY 10.00 + .01 C 00D
o C GREY . 1.00 + 01 + /1000 an

Vel Dot

1 -~

InterOceans sysiems, inc. / 3340 aero ci . san diego, ca. 92123 / 714-565-8400 / telex 69-5082
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513 PROBE
FIIAL CHECK-OFF

Ser1AL No.
" INITIALS
' . '\t-—wf 28

“Rn

(97—1!@3 »

!

Reanout ' CompuTen VALUES
CONDUCTOIVCI;I; | FONDUCC-{:WgY‘m-'f TN o
49Q7 o099z od 2 f28%C
SALINITY SALINITY - |
YA WA
TEMPEPATURE | TEHPEP:Q"I'URE
’2. Z..)% _ Ll 3(?6
DEPT_H. o Dep
*/V/A‘ CNMIA
Do -0
2/‘//A .2/’///4
PH PH

o {
A

Renox y Repox .
/’/’/f'\ /'/'//‘3\
/
TugsIDITY .0 O TURBI(E_IDTY
: o
e

o S M et e e e D0

G




B '.J.- - - CADUCTIVETY CALIBZATION
\‘ IﬂL@fOceall (..C:-Du(.ll‘.[-\i C..L—-Jl-.."-l‘.J.\ ]

-y onvsem ey o

DATE J/-20-78
INSPL " TOR IR H.
PROBE 5/.0 Z7/&13
Lol Slordara 2

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS

Probe value will be oBtained when probe is calibrated

Conductivity

B Millimhos - _ Probe Value' .
0_ s 20400
10: - /2 .02 .
20 o /2.92Z
30 L 30,24 7 .
se- . _50.2¢

@ - 60 o 2397
| 10 a | . T0.0F E 1

'NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt
meter. " o '
‘Make certain that the lead that is passed through
the conductivity head is a very low resistance.

v T
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CS5TD Calibration Cont.

e ae SIS I e v eee

Notes to CSTD DO pH Calibration

‘1. This value obtained by inserting a 50 oha re-
sistor through conductivity head using clip leads.

2. This value obtained by immersion of temp. ssmscr in
ice water as close to 0°C as possible while continucusly
- monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp. sensor in
room temperature water while continuously monitcring
temperature with a calibrated thermometer. .

4. Steps #2 and 73 are done with stainless steel shield
removed. Care nust be taken not to damags sesnsor
while shield is removed.

5. "This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon). :
Gain- adjust obtained in fully air saturziesd fresh'waterz

7. Temporary connection is madé between circuit common
A . ~and the shield wire of the pH electrode. (Or the
* .. .+ shield wire of the redox electrode.). , :

-

lnaterfNmrannc cortomm. imm £ 28AM caen ~nt van diana e 007 1714 SAR C N 7 ealae &0 INDD '

[T \\
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, - Job No:

Customer Name:

By:"

PROBE ASSEMBLY RECORD
Date:

| -20-7%

— s e e ey

!
i/-.rJ/ ¥ ",c ”{-"Q'/\

T S

T Part Number Description Serial No. Remarks
' Cu zz.Hk*L—
5138005/5136001 Pressure Case § Base Plate . P,
" with mother board £271013 //HN Sovr'n
5138001-1 Conductivity Sensor | H5 ST S
5138006-11 Temperature-Sensor w96 5.5
5138105 Temperature Sensor
B Platinum
5138006-2 Sa11n1ty Compensation
- Network
- 5138101 " Pressure Transducer
© 5138020 pH Sensor
5138021 Dissolved Oxygen Sensor S S
\up 1l
5138002 " Turbidity Sensor |Cupzes [t
Todp Velocity Sensor -
5132010 . Current Regulator 636/ 3@ - T Polar
5132011 Voltage Regulator Le¥0 026 - ' "
5132014 Conductivity L3 25¢ [0-68 - -
5132015 Salinity 0-20 PPT - -
5132015-1 Salinity 20-40 PPT
5132019 Salinity Auto Range e e —
5132016 Temperature 20€0 233
5132116 Temperature, Platinum .
- ~ Thermistor R
5132017 Depth = ]
5132013 Demodulator 455921
5132012 Amplifier o0 108
5132018 Chopper - b3l b3Y.
5132126 Dissolved Oxygen -
5132125 pH
5139300 Protective Cage
| 5138110 Schryway Carrying Case
___5134011A Turbidity
| : WVelo.city/lVruj‘
Switeh Boocd

ey
g




1
(
]
|
;
j

?
{
J

.y _‘3'2 3
7 InterOcean
”Y /
95" Vy .oV
5t SR
CSTD CALIBRATION “Ta - ¥
Probe S/N (,07] 0/
Date § Inmitial J))2/-7f KA.
5 - Yoltage or .
Test Point " Scope’ Picture’ DATA
1. Current Regulator | ~ RED +15 + 4VDC + 13
BLX -15 + 4VDC ECE
WH ©0.000 + .002 91000
2. Voltage Regulator RED . +8.00 + .01vDc 18-09
‘ BLK -8.00 + .01 4.co
3. Chopper YEL Fig A
: 180° out of phase
4. Amplifier GR Fig B v
' NOTE 1-GR . FigC —
5. Démodulator ' YEL . Fig D :
. . : . 180° out of phase
GREY 0.00 + .01  ©O-00
' NOTE 1-GREY -2.6 + .2voc —2,574°
§. Conductivity ' BLUE 0.000 + 0.002 0000
NOTE 1-BLUE R +4.800 + .10 '—f"t',? 25
7. Salinity 0-20 ppt BLUE 0.000 *+ .002 v A
8. Salinity 20-40 ppt GR See table 2.1 in
- nanual Aa
SR A N e
‘BLUE See table 2.1 in
, manual
9. Temperature- NO1E 2-BLUE S22 €L Thermometer C?.-.']
NOTE 3-BLUE = Ge/f Thermomﬁ-'::t‘,,?n/a"-
e ~ —
il .t N



e ALeuggy

InterOcean

CSTD Calibration Cont.

10. Depth NOTE

11. Auto-Range

12. Dissolved 0£ygen

NOTE

13, pH NOTE
' pH 7
pH
PH
14. Redox S NOTE
' fe++ Fe+++
15. Turbidity |

-

Test Point

S-BLUE
GREY -
GREEN

*GREY
*GREEN

6 -GREEN
GREEN

YELLOW
YELLOW

YELLOW

7-YELLOW °

YELLOW
GREY
GREY

Voltage or
Scope Picture DATA

Shunt Value #, 34 (,
+2.005 + .005

+6.50 + .75
+1.99 + .01 [/ /Z%

+
-6.50 + .75
0.00 + .01 A
See calibration ﬁ/ //1
sheet
.70 + .01 - /V///ﬁ
-1v/pH *+ .01 -

J1v/pH + .01

0.00 + .005 |
USRI
-433 + .005 | ;l "
0.00 + .01 .ppp
1.00 + .01 +/-C20~

| +

——

InterOceans sysiems. inc. / 3540 aero ct., san diego. ca. 92123 / 714-563-8:00 / telex 69-3082



InterOcean
513 PROBE
FIiAL CHECK-OFF
Ser1AL No, _0271" D1t
Y R
. Date RIEWY —7/ |
' © Reabout © Cowputen VALUES
Conpucnvgv Connucngzrv ',r ,f b~ _
vocr | agsgtI ) 1942 <o
SaLINITY . SALINITY - |
TEMPERATURE TEMPERATURE
- 0002 O .Ca-° C—v
I 21-9Y°C L2194 ° C‘-, .
DEPTH .o DEPTH 0.0 0 7 - .
5.010 £7 BRSNS S.oio FT
PH'_ | PH -
Repox ' Rebox
TuRBIDITY .0 TURBIDITY ,
j‘"'DQ-D -1// r {,
) T - [
. \‘ Y
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DEPTH SENSOR CALIBRATION

@ InterOcean

For electrical calibration, use shunt resistor
~value 30,1KOHMS for Depth Indicaiton of 43 {?Kﬂ«ﬂu

FEET

TYPE OF CALIBRATION

Fresh Water 62.41b/cuFt.

v~ Salt Water 64.0 1b/cuFt.

227l

DATE:

INSPECTOR: £, R

MODEL NO: - Mgl -0030

SERIAL NO: L -7/

DEPTH BOARD §/H: ¢

PROBE S/N: (27101
O —>8YVv

O — SoFT

Conversion Constant '0.7033 M/PSI

Conversion Constant 0.6858 M/PSI

3. 28054 FT/y

<

L %3
o

FEET
ERROR (METERS)

'
°

1

149

——
e

Lo

So

60

InterOcean systems, inc. / 3540 aero ct., san diego, ca 92123 / 714-565-8400 / telex 69-5082
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' o + - ANDICT IV T TET AT
| ies IHLEIOCSaﬂ c‘o..nucl-.f.\ CrLizma Ti0xN

paATE Ji- 22-78
- » : INSPECTOR R -H.
PROBE S/ L7/ 0/

T ’ <Fp,) e

CONDUCTIVITY CALIBRATION STANDARD LAD STANDAF:
_!

Model 500CS S

Probe value will be obtained when probe is calibrated

) Conductivity | SR .
- Millimhos g _ Probe Value’ .
0 | o -1 N
10 | 7Y
20 o A L 19, 7Y -
30 . | _=0:07 )
40 | LA |
50 o S so.l2
| ' 60 | | - 8- Olp
l | 70 X . To. 1Y

L 'NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter. .

‘Make certain that the lead that is passed through
the conductivity head is a very low resistance.

P N L TR

P

\ » \
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2 Calibration Cont.

Srtvm tew i smnaye s om | sume BRIt Lvet s

Notes to CSTD DO pH Calibration

1. This value obtained by inserting a2 S0 ohzt re-
sistor through corductivity head using clip leads.

.. 2. This value obtained by immersicn of temp. senser in
ice water as close to 0°C as possible while continuouslv

monitoring ice water with a calibrated thermometer.

3. This value obtained by immersion of temp. sensor in
Toom temperature water while continuously monitcring
temperature with a calibrated thermometer. -

4, Steps #2 and 73 are done with stainless steel shield
removed. Care nust be taken not to damags sesnsor
while shield is removed.

5. This value is obtained after depth calibration with
dead weight tester.

6. Zero adjust is set with sensor envelopsd in
of inert gas (helium; argon).
Gain adjust obtained in fully air saturated fresh water,

7. Temporary connection is made between circui
and the shield wire of the pH electrode. (O
shield wire of the redox electrode.) , -,
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| § ' . 513 PR‘OBE ASSEMBLY RECORD )
| % Job Fo: 27/ Date: N-22-74
| % Customer Name: [pyisdl Fiaimecio  By: R4
: 13%_ ! /s ~
*“ Part Number Description Serial No. Remarks
e  $138005/5136001 | Pressure Case § Base Plate |27/ 0/7’ Cupse NicksL
¥ ~with mother board ‘lp:-i\ Saurnin
% 5138001-1 Conductivity Sensor )40 e erviaz b A
"_;“1 5138006-11 Temperature-Sensor los 5.
§ 5138105 Temperature Sensor ]
= ‘ ' Platinum
P -
%g: 5138006-2 Salilnlﬁztgggﬁensatlon N S
54 - 5138101 ~ Pressure Transducer E—-91¢ | 1-%030 2ok
| z 5138020 _pH _Sensor o
! ; 5138021 Dissolved Oxygen Sensor e
| o 5138002 Turbidity Sensor 127] 21§ [phTE
, % ASbgrd” Velocity Sensor -4 -
| £ 5132010 Current Regulator Lotr] gt | Bi Palar
; % . 5132011 " Voltage Regulator 080618
&= 5132014  Conductivity b3o|-207 | O-&S"
F | N 5132015 Salinity 0-20 PPT : —_—
| 5132015-1. Salinity 20-40 PPT —
L3 5132019 Salinity Auto Range |
! ;:g 5132016 * Temperature 03232
ooy 5132116 Temperature Platinum
8 ' " Thermistor A i
g $132017 Depth - L2k} 0o
g}. 5132013 Demodulator Ol ) 299
’% 5132012 Amplifier &'0‘30197-
ﬁg: N 5132018 . Chopper - 6261 239
-f; o 5132126 Dissolved Oxygen —]
&% 5132125 pH - 1 L
5139300 Protective Cage —
:'_‘."‘—- 5138110 Schryway Carrying Case PR
F:. | 5134011A Turbidity
% | -—SSamd Velocity [{uef
B SWITCH Boa™d
3

:Ca’/)\, I’Q (V24




InterOcean

Probe S/N_z27/ D/S/

Die —
Ip )/
513 Vy
CSTD CALIBRATION vy o

Date § Initial Ag& @M/DS

1. Current Regulator

2. YVoltage Regulator

3. Chopper

4. Amplifier

Test Point

- RED
BLK
WH

BLK
YEL

NOTE 1-GR

S. Demodulator

YEL

GREY

~ NOTE 1-GREY

6. Conductivity

7. Salinity 0-20 ppt
8. Salinity 20-40 ppt

9. Tenperature-

BLUE

NOTE 1-BLUE

BLUE
GR

'BLUE

NOTE 2-BLUE

NOTE 3-BLUE

- Voltage or .
" Scope’ Picture DATA

'0.000

——

+15 + 4VDC + [
=15 + 4VDC -5

|+

.002 2. ll0
+8.00 + .o1vpc ;2P0

-8.00 + .01 - §.000
Fig A

180° out of phase Vv
Fig B

Fig C BN
Fig D

180° out of phase v
0.00 + .01 £ D0

-2.6 * .2vDe - 2. 5")0_

0.000 + 0.002 +0.00D
14.800 ¥ .10 F4-D25
0.000 + .002 '

See table 2.1 in \\
manual . d\i«

See table 2.1 in
manual

—

- ] T~
— 0.02°C Thermomster).is
+

23 é? CThnrnona ) PO I }Z




InterOcean

CSTD Calibration Cont.

10.

11.

12.

13,

14.

15.

ﬁepth

Auto-Range

Test Point

NOTE

Dissolved Oiygen

pH

Redox

Turbidity

NOTE

NOTE
pH 7

pH
. PH
NOTE

++ +++

» Fe Fe

5-BLUE
GREY °
GREEN
*GREY
#GREEN

6 -GREEN
GREEN

YELLOW

YELLOW

YELLOW

7-YELLOW °
YELLOW

GREY
GREY

Voltage or

Scope Picture DATA

+6.50 + .75

~ sheet

et

Shunt Value ﬁi:ZZ

+2.005 + .005 A74

T
+1.99 + .01 - ',
-6.50 + .75
0:00 *+ .01 ' /
See calibration ‘
.70 + .01

.1v/pH + .01
J1v/pH + .01

0.00 + .005 = \/

433 + 005 [l
-9.001.01 L0029
1.00 + 01  H)z200 o~

InterDceans systems, 1nc. / 3540 aero ct.. san diego. ca. Y7123 7 714-565- 100 / telex 69-3082




InterOcean
513 PROBE
'FIAL CHECK-GFF
Ser1aL No. 027/01s” 3
C Inmrials L AERC T
ot ST |

1~ - - - ReadauT

~ CompuTeDn VALUES

CONDUCTIVITY

CoNDUCTIVITY
Qo ‘!J/A’--w‘\—.

| “5/-'5‘5’ MW’M«X"';‘;

SALINITY . -

SALINITY -

T 35 %yt

TEMPERATURE

R,

TeMPERATURE
—D.onC

2260

e L
D..PTH.' 000 L

SR I

DEPW@O&- FT
-t 50,45FT

Doy

| ————. )

PHVA. '

P -

'070¢ ..‘H

Repox Repox
TuRBIDITY ' O TURBIDITY D/p
+ /o 2D /20 75
' \‘ .




DEPTH SENSOR CALIBRATION

@ IntérOcean

. DATE ¢ _ 1/-3%-7¢
- - ~ INSPECTOR: RR2
For electrical calibration, use shunt resistor ... MODEL NO: - I 0020
value 30.1KOHMS for Depth Indicaiton omE Meters. SERIAL NO: - E-34ST
o DEPTH BOARD S/N: [ 34/ O02L
| PROBE S/N: Y/ Ing
TYPE OF CALIBRATION - O—>5 \/
. O~ SOV T
____ Fresh Water 62.41b/cuFt. Conversion Constant '0.7033 M/PSI
, ML.@.%\BDQ Iy tﬂ.\ -
I‘Wl Salt Water 64.0 1b/cuFt. Conversion Constant 0.6858 M/PSI er

-
—

. F:’:'é‘r _
ERROR METERS) ";)
{

I
]
I

i

T

i
[}

\
<
—
’
!
!
!
[
L]
i

3
=
AR
s
-t
Za
1
T
L7]
=
122
I\J
5+

inc. / 3540 aero ct., san diego, ca 92123/ 714-565-8400 / telex 69-5082
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DATE 42 /;/"/ » S
inspEctor A £ R
PROBE S/% bLAD/0)¢

CONDUCTIVITY CALTBRATION STANDARD \
Model 500CS # 6,2D) '

Probe value will be obtained when probe is calibrated

Conductivity ‘
Millimhos Probe Value .
0 : 100
10: /005
20 2000 o
30 J0-/2 . .
40 Y012 '
50 o2/ ' | I
60~ Lo 5 S
70 ' ‘20-.,.:75/' ‘
'NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through>
the conductivity head is a very low resistance.

\
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InterOcean -

CST2 Calibration Cont.

Notes

to CSTD DO pH Calibration

1..

This value obtained by inserting 2 50 ocha re-
sistor through conductivity head using clip leads.

This value obtained by immersion of temp.

This value obtained by immersion of temp. sensor in
room temperature water wnile continuously monitcring,
temperature with a calibrated thermometer.

Steps #2 and 73 are done with stainless steel shield
removed. Care rmust be taken not to damage sensor
while shield is removed. A

This value is obtained after depth calibration with

dead weight tester.

_Zero adjust is set with sensor enveloped in atnosphere

of inert gas (helium; argon).
Gain adjust obtained in fully air saturztad fresh'watarz

Temporary connection is made between circu

C t eit comnmon
and the shield wire of the pH electrode. {(Or

the

"shield wire of the redox electrode.). o -

srevatmpimiie sypoen Jimi e o




PROBE ASSEMBLY RECORD

£13
Job No: o7/ Date: JI-29-78
Customer Name: | M/\rz \“HJJ_-‘ : By: - R . Y.
LV _
Part Number Description Serial No. Remarks
5138005/5136001 | Pressure Case § Base Plate | L2l orS | CvpnTucint
with mother board ° 12 0mou v
5138001-1 Conductivity Sensor xS Short Snailea 7 .
5138006-11 Temperature.Sensor To4 > N
5138105 Temperature Sensor .
o '~ Platinum e
5138006-2 Sa11n1ty Compensation
" Network
- 5138101 " Pressure Transducer £-33s5” qrs;-oo%opsl
---5138020 ~ ‘ pH Sensor ' ~————
5138021 Dissolved Oxygen Sensor —_—
5138002 Turbidity Sensor 2% B Nataadtie o=
=SB Velocity Sensor S/v /- '
5132010 Current Regulator b 2@]'_’3&5 B pelar
5132011 " Voltage Regulator b020 00>
| 5132014 * Conductivity 1,080 152 | 0-65"
( 5132015 Salinity 0-20 PPT —
5132015-1 Salinity 20-40 PPT —_—
5132019 Salinity Auto Range ——
5132016 " Temperature 235 278
5132116 ~ Temperature, Platinum
’ o "~ Thermistor | T
5132017 - Depth bap) 00z | -5V
5132013 ° Demodulator ) 2! e
5132012 Amplifier 4361077 | Te
5132018 . Chopper - 236/ 03¢ | FeMidxe
5132126 . Dissolved Oxygen —_—t
5132125 pH —t
5139300 Protective Cage R
5138110 Schrywa: “arrying Case —_—t
5134011A Turbidity bo &0 383
1 - Seund Velocity [y, ‘)“ BJG/W_'—‘-“
\ Sl fana, <ol L2l 836 | 1as s
_ lompuss _ \NC920-009 \
i
\ ) \‘ .
e T T : A -




InterOcean

- Probe S/N___ (2% O/

Date § Initial _/;% 55"4’2 7?_1_5

NOTE 3-BLUE

DH'/
CSTD CALIBRATIOH Va "
a1 L, VRSN Y

v, =

Voltage or

Test Point " Scope Picture DATA
1. Current Regulator RED +15 *+ 4VDC N
oL BLK -15 + 4VDC -5
WH ©0.000 * .002 —-00/
2. Véltage Regulator L RED +8.00 :..01VDC'.¢§%05:
‘ N BLK -8.00 + .01 -8.7¢
3. Chopper | YEL Fig A
. 180° out- of phase
4. Amplifier ‘ GR Fig —
NOTE 1-GR Fig C -
5. Demodulator YEL = . Fig D )
4 ' o 180° out of phase -
GREY 0.00 + .01 F00C
NOTE 1-GREY -2.6 + .2VDC - 256/
6. Conductivity BLUE 0.6003 + 0.092 - ”;Tf
" NOTE 1-BLUE 14,500 + .10 /7/77}/V
7. Salinity 0-20 ppt BLUE 0.000 + .00z 0
8. Salinity 20-40 ppt GR See tadle 2.1 in -
manual
BLUE See table 2.1 in.'-% f
' nanual i
9. Temperature- NO1E 2-BLUE

TP RV SR WU
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{nterOcean

CSTD Calibration Cont.

12.

15.

Depth

Auto-Range

Dissolved Oxyzesn

pH
Redox _

Fe++
Turbidity

NOTE

NOTE
pH 7

pH

NOTE

+4+4

Fe

*GREY

#GREEN .

6 -GREEN
GREEN

YELLOW

YELLOW

YELLOY

7-YELLOW -

YELLOW
GREY
GREY

re RS

Shunt Value .=

————

N

+2.005 + .00S -, 7
_+6.56 + .75 |

+1.9¢ + .01

-6.50 + .75

0.00 + .01

See calibration
sheet

.70 + .01

J1v/pH + .01
.1v/pH + .01
0.00 + .005

~.

.43% + 005

.
\‘.4 g e e e e e+ e m———

<

Q

0.08 + .01 ¢
1.00 + .01 /.cc0 L
ro7

. ..,,,..'_.vg,‘

+

1

fnter Jeeans syatems, inc. / 3340 aero b, san diggo, et 92025 7 718-303-0000 7 feion 693030

\
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InterOcean
513 PPOR:
FLOAL CHECK-GFF
SeriaL Mo, L£2.72/0/5"
IniTiaLs  _ DAS
DaTe 6 o727 -
AT
: ReaDOUT |o/¥s CompuTED VALUES
Connucnvrw Cammgnvrn' A
.- Q.ooo , o g2 mAl] 0.
¥9 L6 gl Chnso
SALINITY SALINITY
.- - 3¢ 20
} . TEMPERATURE TENPERATURE
| - Hoo? D000 S'C
2.2 606 22. 606
DepTH 0 DertH O Vo7
}
- i A 6’~/fa,fﬁ,zw
} T 0, .
F PH PH
? e
E .
| Repox Renox
. /“ —— -
TuRBIDITY TURBIGITY -
+400¢C s
|
nterDec2ans svstems, inc. / 2340 2ero .. s1n dicro. e 93123 7 T12-383-8-04 Frefax o0 30N




| A

ATION

£SOR CALIBR

3

DEPTH

23 InterOcean

value

Fresh Water 62,41b/cuFt.

Salt Water 64.0 1b/cuFt.

2T

*)

[ 2
Feg
™~

ERROR

N

TYPE OF CALIBRATION

ler clectricnl calibration, use shunt resistor
0. 1KOUMS for Depth Indicaiton om.\wmQZOnon.svxw

Conversion Constan

t

Conversion Constant 0.7033 M/PSI

0.6858 M/PSI

\cmb\APv

qdp T

DATE:

INSPECTOR:
MODLEL NO:

SERTAL NO:
DEPTIT BOARD S/N:
PROBL S/N:

) S
O=—=280f+

I O S T O IO O O O O O J Y
AR R
T Eilnpuiabs
A L.V._.......,,%.

U010 O O

[
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I O T U 8 I
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++H : s anNERRREE .
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AT ELEEFOREACEURLEDEP TR aﬁa ~m NOYCANTED] DEPI Al | | L
nERR e Tbr .u%.:._._ d3zIziy) e )T L
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P22BE 5/
CONDUCTIVITY CALITBRATION 57-%NDARD
! -
Model 500CS ,;,;1'9 fre_wdard 7l

Probe value will be obtained when prctz is calibratezl

Conductivity
Millimhos Probe Value
0 : ~X-a
10: /0. Qig’z }
20 ‘ . L O/

30 20,2009

40 . o222

'NOTE:

50 _ £0. 32
60 C: a. T !7

Probe value can be obtained frem either 514-A
C.S.T.D. Readout digital display or from Pimn D
on the Recorder outlet with a digital volt

meter.

-—

Mzke certain that the lead that is passed throughk

the conductivity head is a very low resistance.

‘ : [nterOceans systems. inc. 7 3540 aero ¢t . san dicgo. ca. 9

- — -

23/ T14-363-8200 7 reley 693082
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thozxtiton Cont.

o CSTD 'S nlt Calybration
inis value cb::ih:l by inseri:c; 30 oh: ore-
sistor tiarc:zh conductivity el wo1ag ciip leads,

imnmersian of tenp
0 C as p)’)‘:lble 'ﬂ':..
with 2

This value obtainz2d by .
o L
a calibratad th

1ce water as close t
aonitoring 1ice vater

This value obtained by immersion of temp. sensor in
room temperature water wnile continuousiy nonitciing
tenperature with a calibrated thermoneter,

Steps #2 and #3 are done with stainless steel shield
removed. Care nust be taken not to damage sensor
while shield is removed.

This value is obtainad after depth calibration with
dead weight tester.

Zero adjust is set with seasor envealaoped
of inart gas (heliuva; argon).

Gain ngusL obtainad in fuily air sa

in atzosphera
urated fresh wazer

Tenporary connection is made between circuit compon
and the shield wire of the pH electraode. (Or the
shield wite of the redox electrade.)

1007 Stosh diz2o.calil 9200/ v iz

e as P e E i s s e




/79 Sz~ PROBE ASSEMBLY RECORD

Job No: j— L2/ Date: % J?
Customer Name: 5;5(0 oo "Fgr;, By: l/rL/
; ] Part Number Description »Serial No. Remarks
| 5138005/5136001 Pressure Case § Base Plate _
' with mother board . 2 7/0(5| BRa-
| 5138001-1 Conductivity Sensor [£3 Elbr'/
5138006-11 Temperature Sensor > S
5138105 Temperature Sensor
Platinum ]
5138006- Salinity Compensation
Network
5138101 Pressure Transducer 3PS -0 PS/
5138020 pH Sensor —
5138021 Dissolved Oxygen Sensor —
5138002 Turbidity Sensor A0 S/
Sound Velocity Sensor 4
5132010 Current Regulator 3¢/ 2¢3 | Br 2l L]
5132011 Voltage Regulator laf 02/
5132014 Conductivity :
5132015 Seliniy B D L e
5132015-1 Salinity 20-40 PPT
5132019 Salinity Auto Range
5132016 Temperature lo3Gl22F
5132116 Tenperature, Platinum o
Thermistor
5132017 Depth 26/ 20 L
5132013 Demodulator lL2a/22/
5132012 Amplifier 26/077 TC—
5132018 Chepper /3 3Ll LQanilSl
5132126 Dissolved Cyvaen .
132125 < -
i
5139390 Protective Choe
138114 SCaTiay o arrvicg s ‘*{*_ o
- 5158011 Tuolidit . N2l A e ,
NN .
wouni Veloacit ol 1
% VN atde




InterOcean

X e
y srl

Id *).3

Probe S/N lLJ—]/ 21l

tﬁ‘_ Al

513
CSTD CALILDRATION

Date § Initial //"20-7§

RH.

Voltage or

DATA

Test Point - Scope’ Picture
1. Current Regulator RED +15 + 4VDC +3
BLK -15 * 4VDC -1
WH "0.000 + _002 ([, 0v0 9
2. Voltage Regulator RED +8.00 - .01VDC %-Y'OLQ
‘ BLK -8.00 + .01 - (.2
3. Chopper YEL Fig A
. 180° out of phase v
4. Anmplifier GR Fig B _
NOTE 1-GR Fig C
(%
S. Demodulator YEL Fig D
- 180° out of phase =
GREY 0.00 + .01 ' 00D
NOTE 1-GREY T -2.6 + .2VDC -2. (03
6. Conductivity BLUE 0.000 + 0.002 Loy
NOTE 1-BLUE # $4.500 + .10 +~4'0 ?éga—
7. Salinity 0 20 ppt BLUE 0.000 + .002 y
N
8. Salinity 20-40 ppt GR See table 2.1 in
canual
l}‘ /;‘Q
BLUE See table 2.1 in '
manual
9. Temperature- NOTE 2 pinp ) S F'l"n:*rmn’:cte:.:j.
NOTE 3 Boug C 227 Qherean pes
‘ i!'l_u\.;(‘.ul.\; !(mn.‘ |-n\' 7/ ;\'1‘,.{"“\“ \]') o :'\; { IW‘":V ;:/ ;;I‘\.\ \‘l. i)m/ {(T\‘V\V(-n?“: h
'
- . I -————M




InterOcean

CSTD Calibration Cont.

10. Depth

11. Auto-Range

12. Dissolved Oiygen

13. pH

14. Redox

15. Turbidity

[ R RTTY o VA Cooeenl

Voltage or

Test Point Scope Picture DATA
NOTE S-BLUE Shunt Value /V//-\
GREY - +2.005 + _005
GREEN +6.50 + .75 T |
*GREY +1.99 + .01 :
*GREEN -6.50 + .75 }
NOTE 6-GREEN 0.00 + .01 /
GREEN See calibratioﬁ f
sheet /
NOTE 7 f
PH 7 - YELLOW .70 + .01 ‘
PH - YELLOW -1v/pH + .01 j
PH - YELLOW Iv/pH + _01 {5
NOTE 7-YELLOW ° 0.00 + 00§ !
Fe***  YrLiow .439 + .oos_-__’_/lf/_;‘\
GREY 0.00 + 01 .ppo
GREY 1.00 + 01%/0 220 e
l?bJ?:J;:f’/EL (




interOcean

513 PROBE
FINAL CHECK-GFr

Ser1aL No, X9/ 014

" INITIALS e AER

Date B ///9//75
._ Reapoutr CoMPUTED VALUE%
i
CONDUCTIVITY , CONDUCTIVTTY :
A Y- . 0D i TSed
+$1.29 126 m% chgzz?OC. .
SaLiniTY . - - SALINI"Y o
| 33‘ DS pr s
TEMPERATURE | TemperaTURE
‘ - T 0,000 - Lo27%¢
| L r22. 39 ,29 39 C
| DePTH - | DepmH
| . |
k PH - PH
Repox | Rebox
TuRBIDITY o, TURBIDITY p 7,
\ \ ' v




e

S PN

" ‘) B PICTTT T3 lad Ly
(D IHE@IOC@&I_}. CONDUCTER IFY CaLizms
DATE /A
INSPECTOR
) PAC3E 5/

CONDUCTIVITY CALIBRATION STANDARD
Model 500CS ¥ {,;7/ i

Probe value will be obtazined when probe is calibrated

Conductivity : . ‘
Millimhos . Probe Value’ .

0 o 9D

10: _ _ /0. 05 .

20 ' o ' 200D

30 . 20./2

20 _Hp. /5

50 S - _SD. 2D

60 ' Lo )Y

70 a | .70 27

'NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recaorder outlet with a digital volt
meter.

Make certain that the lead that is passed through
the conductivity hcad is a very low Tesistance. B i
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Calibration Cont.

Notes to CSTD DO pH Calibration
1. This value obtained by inserting a 50 cha re-
sistor through conductivity head using clip leads.
2. This value obtained by imma2rsion of temp. senscr in
ice water as close to 0°C as possible while continmcusly
-  monitoring ice water with a calibrated thermometer.

ui
~and the shield wire of the pH electrode. {0

This value obtained by immersion of temp. sensor ia
room temperature water while continuousiy monitcring
temperature with a calibrated thermometer. -

Steps #2 and #3 are done with stainless steel shield
removed. Care rnust be taken not to dzmzg2 sensor

while shield is removed.

This value is obtainsd after aepLH calibration with
dead weight tester.

Zero adjust is set with sensor enveloped in atmosphere
of inert gas (helium; argon).
Gain a2djust obtained in fully air saturztad fresh wat

1

~

Tenporary connection is made between circuit comnmon
T the

shield wire of the redox electrode.)

L ]

fnterQccuans systems. 1ns /7 3540 acro et san diceo. €, 92177 / T SAS-SA0D 7 ratay €0 2028
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513 PROBE ASSEMBLY RECORD

Job No: (p).] | Date: 1)-An-77
Cu: tomer Name: 6’5‘”«{}0 S &U’Z//l.”ﬂ’iﬁ Ry: ' K. H.
v
l Part Number Description : Serial No. Remarks
513s005/5136001 Pressure Case § Base Plate |OR7/01b ’; F :/VLLR'."J
” with mother board S RIN STl
5138001-1 Conductivity Sensor 1S 2 Dnor? =halow T4
5138006-11 Temperature Sensor 7/ 6 5.5
5138105 Temperature Sensor '
' Platinum N
5138006-2 Salinity Compensation
' Network — ~
5138101 " Pressure Transducer |-
-~ 5138020 pH Sensor A
5138021 Dissolved Oxygen Sensor I
5138002 Turbidity Sensor b7 R0/ |FL A
Sound Velocity Sensor P
5132010 Current Regulator (s3] 251 Bip2 /ot
5132011 Voltage Regulator L0l D 24 :
5132014 | Conductivity Loxd 15 | 96 S
5132015 Salinity 0-20 PPT
5132015-1 Salinity 20-40 PPT —_—
5132019 Salinity Auto Range I
5132016 Temperature DK 0 239
5132116 Temperature, Platinum —_—
Thermistor -
5132017 Depth 3 =)
5132013 Demodulator 322 |
5132012 A Amplifier V Lilblogl | Toc.
5132018 Chopper L30I033 | M
5132126 Dissolved Oxygen
5132125 pH —
5139300 Protective Cage —
5138110 Schryway Carrying Case
5134011A Turbidity L0do 38
.- Seund Velocity W 2y _
| Suiteh dousd! | 2s0ls for 1955

/t\/e Cl:l'\l‘,‘/‘, 72
N perrsAdadi,




i5r9 InterOcean | o
iy o P 21 Sa )
R
. o~
513 vy v
CSTD CALIBRATION > v
- v ~-Td -6
Probe S/N 4,2 7) O/7
Date § Initial /- 27- "/,}7 24 -
. ' . Voltage or
N . Test Point " ‘Scope’ Picture 5 DATA
1. Current Regulator " RED +15 + 4VDC Fro
_— , BLK .- =15 * 4VDC -8
. ' WH ~-0.000 * 00210, 0009
2. Voltage Regulator . RED . +8.00 + .01VDC + 5.¢0C
‘ BLK -8.00 + .01 4,20
| _ .
| 3. Chopper : : YEL Fig A
' : ' . 2 180° out of phase v
4. Amplifier : B GR K Fig B -
NOTE 1-GR -~ . Fig -
5. Demodulator . YEL . . Fig D = o
' AR ' : . 180° out of phase v
o GREY .- 0.00+ .01 £ 0. 000
NOTE 1-GREY : -2.6 *+ .2VDC _ , « s
6. Conductivity ; ’ BLUE 0 0.000 + 0.002 -0, 0pn
| " NOTE 1-BLUE K 44.800 *+ .10 4. 9%
7. Salinity 0-20 ppt BLUE 0.000 *+ 002 /\///3(
8. Salinity 20-40 ppt - - GR - " See table 2.1 in
. ‘ manual /
A
BLUE See table 2.1 in  /I/7\
. manual .
_ ; .
9. Temperature- NOTE 2-BLUE - .. 7 - Thermometer ' .
NOTE 3-BLUE _ t 2. i Ahernonsiir, ) /7:
" Untes. Sirmance cvitome ames 4 ISAN dvarny rt covn dliovee. 0‘1°"1 771 SAS_NIUY 7 ralay AQLSNAR
\ ) \ .
M ~
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- InterOcean

—
CSTD Calib.ration Cont.
Voltage or
- Test Point Scope Picture DATA
10. Depth NOTE S-BLUE Shunt Value £y =
11. Auto-Range GREY ° +2.005 + 005 /\
. | GREEN 46,50 & 75
) *GREY 41,99 + 01 . ,
| %GREEN ~6.50 + .75
12. Dissolved Oijrgen : . | '
| NOTE 6-GREEN 000 + .01
' GREEN See calibrationv
sheet ‘
13. pH o NOTE 7 » o o
o PH 7 - YELLOW © .70 + 01 *
PH - YELLOW - .1v/pH + .01
_pH - YELLOW ©1v/pH + .01
14. Redox "', . NOTE 7-YELLOW * 0.00 + .00S N
o R Ee™ yeLLow . %9+ .0s 7
15. Turbidity = . eREY 0.00 + .01 \'}ppo'
| L T eRey 100 % 01 +4/,20p e

-~/ 4 Ly
-,DM’.,//J_—/"",’ o

b e

InterDeeans systemy, 1nc. / 3540 acro ct., san diego. ca. 92125 7 714-565-8400 7 tclex 69-3032




Ser1aL No.
© INITIALS | -

Dare . penTTET

513 PROBE
FIIAL CHECK-OFF

@7,7/0/’7

et

i

ReaDouT " CoMpuTED VALUES
CONDUCTIVITY Counucnvrw
. - o ./-7”) - L 'YhY/W\
. 450,7' SDI'?W/MJ
SALINITY SALINITY -
TEMPERATURE TEHPERATURE
: "/’/D @-,2 | .02
' z
V;fgqu-_ ~/—3-/75’/-/
DePTH | Depm .
) v 0oy - .
PH - . | PH -
Renox Repox .
TugsIDITY | ,p TURBIDITY .-DQ
| B +)]00,D » )00 ,70
}
\
i . ' LN
—- il el — o _ ANk . _—

a6 %0




i 7 L
'\l ILlLCl cd

CONDUCTIVITY CALIZT AT 0N

J
—t
]

) - - S mas -

DATE 277

INSPECTOR & /.

PROBE S/:-: 627/ 617

Las 27T AL e ¥ o

CONDUCTIVITY CALIBRATION STANDARD -
Model 500CS

Probe value will be obtained when probe is calibrated

Conductivity » R

Millimhos Probe Value’ .
0 | . 0.000
10: . /0'/9 .
20 ' L ' - " 2007
30 . 30 27 - -
20 M) =7 -
50 o ) ; G0, 4 Y

60 |  la0.4-3

70 - | L1054

'NOTE: Probe value can be obtained from either 514-A
C.'Sl.T.D. Readout digital display or froa Pin D
on the Recorder outlet with a digital volt
meter. '

‘Make certain that the lead that is passed through-
the conductivity head is a very low resistance.

InterOceans systems, inc. / 3540 ac}:)—ct . san dncno ca. 92123 7 714- 565 8400 / telex 69-5082

~
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Notes to CSTD DO pH Calibration

2 50 oh: re-

1. This value obtained by insertin
ad using clip leads.

<
(= d
{48

sistor through conductivity head

2. This value obtained by imnmersion of temp. senscr ..

monitoring ice water with a calibrated thermometer.

‘3. This value obtained by immersion of temp. sensor in
Toom temperature water while continuousiy monitcring
temperature with a calibrated thermometer.

4. Steps 52 and 73 are done with stainless s
removed. Care must be taken not to damag
while shield is removed.

5. This value is obtained after depth calibration wit}
dead weight tester.

of inert gas (helium; argon).

Gain adjust obtained in fully air saturated fresh water

7. Temporary connection is madé between circuit conmon
_2nd the shield wire of the pH electrode. {(Or the
shield wire of the .edox electrode.).

4

ice water as close to 0°C as possible while contin: ~:

tzel shield
2 se

6. Zero adjust is set with sensor enveloped in atmosphere

sreve

anmes

v S X

¢l




Instrument Calibration Test Sheets

October 1979




CSTD CALIBRATION

Probe S/N éZ?JO OJ

Date & Initial

Voltage or

Test Point Scope Picture DATA
. C amd
1. Current Regulator D/ F Farr et '
4 12,19
2. Voltage Regulator
6w "f“* 4+ €.9%
- %43
3. Chopper oK
4. Amplifier oK
5. Demodulator ol
6. Conductivity oK
7. Salinity 0-20 ppt
8. Salinity 20-40 ppt
9. Temperature
10. Turbidity
‘ \




PROBE

FINAL CHECK-OFF

serIAL 0. &2 71OO]

INITIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY DipAt chase
BEFORE AFTER :
ZEKo)/SPBN ZERO/SPAN Seitt insso
o0 LAY
SALINTTY SALINTTY
¥ c(
[
TEMPERATURE TEMPERATURE w$ {%o W ¥
oeco | ©®.00 ©.00 '
DEPTH DEPTH
Do, DO,
pd_ pH
REDOX:
Kot
m
0\8
57
siiounatniihanis ain

)

oct S




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe 1s calibrated

Conductivity Probe Value

Mi1lliohms

¢ 2 et W e

(o P few

20 .99

30 300
9 _ Hee
__ %o _d499
b o s ‘)?__

] o ¥ L9

NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.




CSTDh CALIBRATION

Date & Initial

Voltage or

Test Point Scope Picture DATA

+ A oct 79 Dema’S

+.
i. Current Regqulatur D‘PF(,\MA ,/"“J
42897
~ gt
el g —it,36"
v lraae Regulator +
RIS +1.949

toThorner

Demodulator

oI

O/\

o i

6. onductivity

-~ salinity 0-20 ppt

g. Salinity 20-40 ppt

9. Temperature

10. Turbidity

-7.93%"

e b e Bl



PR ——
PROBE
FINAL CHECK-OFF
seriaL vo. (62 F1002Z_
INITIALS
DATE
READOUT COMPUTED VALUES NOTES
BEFOCONDRE[K,‘I‘II'\IITY ArTER CONDUCTIVITY Didu't cha 05 0
ZERO/SPAN ZERO/SPAN = S&H/\))
.0?1100
SALINITY SALINITY
TEMPERATURE TEMPERATURE J ocd ?Z&:FFZ’_S("
6o | 0.00 6.0
DEPTH DEPTH
0o, 2o,
pH PH
REDOX REDOX
’:\‘ P'-‘ st /.ps0 e
TURBIDITY o® TURBIDITY
¥ ° . Ioqoo  uwas
o‘°/ /4‘) '
, '///q (OO /-“

P VSN N




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATIOM STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

ngfgigi;;ty 29 oct 19 | Probe Value
s P o
/,00
2 .99
3 " 3.00
Y 4. 00
S ' $. 00
b ' 6.9G
7 7.99

NOTE: Probe value can be obtained from either 514-a
C.S.T.D. Readout digital display or from Pin D
on the Pecorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.




CSTD CALIBRATION

Probe S/N é Z?IO (9‘4

Date & Initial

Voltage or
Test Point Scope Picture DATA

+ 29 ok 29 Pe—

1. Current Regulator Z)iFﬁia 2 md
+
-~ (1. 35
'nm—,o-‘l\‘ .
t (.20
2. Voltage Regulator +
,00
odﬁo:ﬁ t 3 ;
3. Chopper oI
4. Amplifier o/
5. Demodulator oK

6. Conductivity oK

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity




seriaL M. & Z 71064

PROEE

FINAL CHECK-COFF

INITIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY Dipa't chass,
BEFORE AFTER _
ZERD/SPAN ZERO/SPAN ok SethiAg
SALINITY SALINITY
a [ g
TEMPERATURE TEMPERATURE #OQJ?M?F‘;/D
0.02. O©.00 .80
DEPTH DEPTH
Do, Do,
pH pH
REDOX REDOX
N Be % Wb
TURBIDITY % TURBIDITY 260
oo al |
q . 000

29 oct 29

2% 0(+ 77




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity

Probe Value
Milliohms
29, oct 75
¢ DY SV ___EL!EL___
10 ___loo
!‘ 20 ’399
Jo 3.00
S0 4,00
go §. 00
60 b.0o0
7 7.00
NOTE:

Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D

on the Recorder outlet with a digital volt
meter.

Make certain that the lead that is passed through
the conductivity head is a very low resistance,




CSTD CALIBRATION

Probe S/N 227/- /oe?

Date & Initial oct /€ 79 Dar

Voltage or
Test Point Scope Picture DATA

bl
+ A9 oct 79

. L'
1. Current Regulator OiFFerenca Lmd
f
- .34
N !
'“'/)“* + 1=.A4
2. Voltage Regulator + ‘L?%:
3. Chopper oK
4. Amplifier o
5. Demodulatdr ok
6. Conductivity ofc

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

~AS O I ,

Bav +wrb  sewsor T riq,aQ Y SR

ATOC w WAoA

- Do
0»\17 Bet 41 Ma‘f“"“ o) Ok, ALK o 29 ek 29

10. Turbidity




sertaL Mo. (2 BAOOT

PROBE

FINAL CHECK-OFF

INTTIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY N R
BEFORE AFTER Dion d" n3-2
ZERO/SPAN ZERO/SPAN o settiny
o
g0
SALINTTY SALINITY
o =% ®% 1fock ¥ 5P
Zoy© &)
0.032 i .00 ©-00
DEPTH X DEPTH DOia LMK% OYL WLw
Do, DO,
pH PH
REDOX REDOX
el was 99 AT N
TURBID 000 TURBIDITY . 108
N ' o ;
'°bq1 1 /. 00 1.0l




Y

CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Probe Value

Conductivity
Milliohms
A9 oct 9

g 7 /61 00
De—o

/0 {00

20 A,00

30 3.00

40 4. 00

Eo S0/

bo b, 00

70 2,01

NOTE:

Probe value can be cbtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance.




—

CSTD CALIBRATION

Probe S/N éz ?'JO ﬁé
Date & Initial
3o oct 29
Voltage or
Test Point Scope Picture DATA
1. Current Regulator D FFew ovma & mY
}A.pwt —12.2)
<+ (2,20
2. Voltage Regulator
0 wWtPI t Yoo
- 19

3. Chopper NC
4. Amplifier olC

5. Demodulator O[(;

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt
9. Temperature

10. Turbidity p» «t 19

I

itnetint et ol cniniy AﬂmJ i Rt

AL A A
*D‘.D“)“' ol/\ﬁ)m‘




PROBE

FINAL CHECK-CFF

sEr1AL 0. (2 HOOG
INITIALS
DATE
READOUT COMPUTED VALUES NOTES
OONDUCTIVITY CONDUCTIVITY o
/SPEN ZERO/SPAN Setwidy
10°
SALINITY SALINITY
TEMPERATURE TEMPERATURE =P dO'Q'Z@d‘q

0,005 | ©.000

DEPTH DEPTH
Do, Do,
pH pH
REDOX REDOX
N Jain
.__ﬁ‘{
TURBIDITY TURBIDITY l.0f




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

FProbe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms 3 oct 79

4 g.00
/0 (.0o/
20 A:00
30 3.0/
So c.o/

©0 6-00
20 2-00

NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,




CSTD CALIBRATION

probe S/N 21O OF

Date & Initial

Voltage or

Test Point Scope Picture DATA
4
29 ot 79 g
1. Current Regulator DifFFe : | S™
+
Ampk — (2,33
4
4 12.(%
2. Voltage Regulator
3
ovJ“‘P‘A 4 2.99
- +
, 3. Chopper ok 7'99
4. Amplifier oL
5. Demodulator > K
6. Conductivity ol(

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9, Temperature

10. Turbidity




_

seriaL no. GZ F1 0O

PROBE

FINAL CHECK-QFF

INITIALS
DATE
; READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY  pAM-
HEPORE Dipa claanya
E ZERD/SPPN ZERO/SPAN ra
*” 400 Settinys
SALINTTY SALINITY
TEMPERATURE TEMPERATURE AO% {7k 7T SP
6~OO @. OO0 O.‘OO )
DEPTH DEPTH
o, Do,
pH PH
REDOX REDOX
LM
TURBIDITY TURBIDITY Y fo0 [
o \
"4 W Dipa't  chuangr

a9 od 79

29 ocT "3




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X +

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value

Milliohms

Q é,OO L

o _ o6 i
s 200 |
— 30 _Q"___

3 o 4,00

So €00

bo b.00

29 _ 2o

Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

NOTE:

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,

— LTS e




Probe S/N

Date & Initial

1. Current Regulator

2. Voltage Regulator

3. Chopper

4. Amplifier

5. Demodulator

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

Turbidity

o
CSTD CALIBRATION
&Lt o (O
Voltage or
Test Point Scope Picture DATA
2% o™ 29
D/ G Q v
+ 2.19
<>u)rpuk - 1.99
+ 7 .99
olC
ok
ol




striaL vo. GZ 71010

PROBE

FINAL CHECK-CFF

INITIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY was .3y e
BEFORE AFTER
ZERD/ ZERO/SPAN
"ogfg
SALINTTY SALINTTY .
TEMPERATURE TEMPERATURE ‘&nyxo&qﬁ‘SP
®©.60 & .00 o.00 '
DEPTH DEPTH
Do, 0,
pH pH
REDOX REDOX
'Wa VAL
A
TURBIDITY 000 TURBIDITY wns Z.F3
00°- e
'/9741’ ! (,00

29 oct 79

29 ect 29




f CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Copdugtivity Probe Value
Milliohms 79 oct 79
's] D e . oo
lo - /oo
Lo (.99
20 3.00
40 4. Jd
[9) . G .00
LO 599
70. o=y 7.00
NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,

e o bt

aiomtiatie.




CSTD CALIBRATION

Probe S/N CZ?TOSX

10.

Date & Initial

Voltage or

Test Point Scope Picture DATA
29 oct 79
C + (s
Current Regulator . { pdr\ _ /7. 30
Dithans<ca (.2 mJ
Voltage Regulator \’%.&\'&[’g,oo od PA 4 1799
ADNST &ty D.OO 5P -1.99

Chopper ok ZL;@EQ“I o(

Amplifier oI
Demodulator s {C
Conductivity

Salinity 0-20 ppt

Salinity 20-40 ppt

Temperature .

Turbidity

i L L R il G




PROBE

FINAL CHECK-CFF

SERIAL NO S F(O
INTTIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY RoaaX
BEFORE AFTER
ZERO/SPAN 2ERO/SPAN
T | 0w
SALINITY SALINITY
TEMPERATURE TEMPERATURE o°C “23&577 <SP
&8.008 ©.000
DEPTH DEPTH
Do, DO,
pH pH
REDOX REDOX
p%r
TURBIDITY y TURBIDITY Les 2,29
y 32 /1,09
1.9y
v \

29 oct 2%



CONDUCTIVITY CALIBRATION

DATE
INSPECTOR
PROBE S/X
CONDUCTIVITY CALIBRATION STANDARD
Model 500 CS WAs  ©.994
| ¢
? .00

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms 29 och 79
& & .00
10 .. /].00
1o (.99
20 .3.00
.00 .
40 1 i
So ' $ .00
6o sX. 99 $.99 |

Zo 700 ]

NOTE: Probe value can be obtained from either 514-a
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,




Wwﬁ

CSTD CALIBRATION

Probe S/N GZF£ Diz

; Date & Initial !

Voltage or
5 Test Point Scope Picture DATA
i
E
1. Current Regulator D (€ Fanonca ’ o mv
('M'OUJ. - tw:3S J
+ 12,20 v
2. Voltage Regulator
DMJ4?A* — 7,99
4
l| 3. Chopper oK 119
i
‘;
r 4. Amplifier o ((
5. Demodulator 0 I
6. Conductivity ol

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity




seriaL vo. (o 2 EAO LT

PROBE

FINAL CHECK-CFF

INTTIALS
DATE
READOUT COMPUTED VALUES NOTES
(SIDUCTRITY CONDUCTTVITY Dioa't chadye
ZERO/SP2N ZERO/SPAN setiing
-°‘)°/7,00 29 oct ﬁ
SALINTTY SALINTTY
TEMPERATURE TEMPERATURE X O ({67 sp
.00 .00 8.0
DEPTH DEPTH
Do, DO,
pPH pH
REDOX REDOX
[ )]
TURBIDITY 0% TURBIDITY febre LR faet
3 “y o0 setr
\‘q) N /.0

A5

oct 79




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms
29 oct 79
d Dentny - 00O
| 1 - l.oO
i 1z 2.00
3 3,0/
al Y
S $.01
b .ol
7 J.060
NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through
the conductivity head is a very low resistance.

PR i e
" . . e b e connoini s SO Aok T, ) i fnidl m




CSTD CALIBRATION

Probe S/N /z)? Z.{O 3%

Date & Initial

Voltage or

Test Point Scope Picture DATA
2% o 1]
4/l
1. Current Regulator [ o~ P f
- [2.52
2. Voltage Regulator
N - 19Y
(o] fUﬁ
+1.89
3. Chopper oK
4. Amplifier ofC
5. Demodulator ol |
6. Conductivity
7. Salinity 0-20 ppt
8. Salinity 20-40 ppt
9. Temperature
10. Turbidity  pwip o 3T ek wd mdiy  be WerK
29 et 29

Ex i




o Y

PROBE

FINAL CHECK-CFF

SERIAL N0. (5 J}(OB

INITIALS
DATE
READOUT COMPUTED VALUES _NOTES 29 oct 1
QONDUCTIVITY CONDUCTIVITY Dot chansge
BEFORE | AFTER
z‘.’%gcvspm ZERO/SPAN Seta n 55
9

SALINTTY SALINITY

TEMPERATURE:) TEMPERATURE W{ O°% ZSpcfzz’(' s
J,080| ©.00

DEPTH DEPTH

Do, Do,

pH pH

REDOX REDOX

s Ve N

TURBIDITY (0 . TURBIDITY . 443 Z9 2T 19
% I

13

074
02 ‘ 2
\ \ \ \\




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

J
Probe value will be obtained when probe is calibrated
Conductivity Probe Value
Milliohms A% odt )9 . 1
% #.DO
0 - {.00
2‘0 Il ?q I
30 2. 99
40 3.9%
So ' S.00 s
©O $.9%
20 6.99
G
NOTE: Probe value c/- w»e o. (ined from either 514-A
' C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt d

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,




CSTD CALIBRATION

Probe S/N éZZ{ Q&*

Date & Initial

Test Point

1. Current Regulator DiFrna
fnvﬂut

2. Voltage Regulator
ouJ+p§r

3. Chopper ol

{

4. amplifier o /K

5. Demodulator oK

6. Conductivity o/

7. Salinity 0~-20 ppt

1 , 8. Salinity 20-40 ppt

9. Temperature

10. Turbidity

Voltage or
Scope Picture DATA

NIy
- (.33
+ (2.9

+ 2.9% |
- 7.9¢ |




PROBE

FINAL CHECK-OFF

seriAL N0. 2 F1O0{4

INITIALS

DATE

NOTES
AY oct N
Dion '+ CAAA«\%
SFT"’(N’S
©&° 170&+‘?st
O\(.
j?cx_{'?? I
Wwas - 3%9 29 ot H§
s¢t 1.O

PR S TORP S as—




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Probe Value

Conductivity
Milliohms
& , 00
lo (,00
20 A /.9
>0 .3,ou
4o ' 4,00
S0 §.00
bo s.95
19 ANLTRS B
NOTE: Probe value can be obtained from either 514-a

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,




—"

CSTD CALIBRATION

—
Probe S/N éyz ?j O.[b
i
! Date & Initial
Voltage or
Test Point Scope Picture DATA
24 ect N
1. Current Regulator DiFFew e (M
:ﬂ’fd*' + 12a5
- fz.30
2. Voltage Regulator
o wEpuk + 295
- 29
3. Chopper o
4. Amplifier o[
5. Demodulator g (<
6. Conductivity
7. Salinity 0-20 ppt
8. Salinity 20-40 ppt
9. Temperature
10. Turbidity




PROBE

FINAL CHECK-CFF

sl . (27 (015
INTTIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY M
BEFORE AFTER
ZERQ/SPAN {  ZERO/SPAN
/1.04— 0% 2
SALINITY SALINITY
TEMPERATUR': oemarE | aﬁ( O 2%d47% ‘s‘td—
-0.90%| ¢.000 )
= P {
DR eI | o Vit § R 2704
Do, Do,
pH pH
REDOX REDOX
Mr DAk
TURBIDITY V TURBIDITY iy 00 WO
0% & ! e
/o‘ ) S Y

28 oct 1%

29 ot G




Probe S/N

CSTD CALIBRATION

Date & Initial

1.

Current Regulater

Test—Poimt “Scope—Ricture

I{®) (.00
2. Voltage—Regulstor
20 m (99
3. ehopper :35) 2.00
I
40 “. 00
4. Ampitfier e
So S.0/
—_—
5. Remodutatdt 6o G, 00
R
70 7.00
6. gggducffgfz;
7/
7. Sglamity 0-20 ppt
8. Salimf€y 20-40 ppt
9. T ature
10. TGTBTEZZ;
v \ \‘ ‘\
s e, ”




CSTD CALIBRATION

Probe S/N éz-?j O&(a

Date & Initial Dorne> 1+ 219 ot 19
Voltage or
Test Point Scope Picture DATA
1. Current Regulator Di FFesnewwe g mJ T
. 4 1L.,3y ¢
'Mf“i - 1z, {9
2. Voltage Regulator
R t+ .29t
— 14887
3. Chopper .Y
4. Amplifier olC
5. Demodulator ol

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity




R Bigavpeeivapmait g

PROBE

FINAL CHECK-CFF

SERIAL No. 672 EIOLG

INITIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY 29 oct 79
BEFORE AFTER
ZERO/SPEN ZERO/SPAN
o°! 2 o /
. /I‘D \oo A ‘Oo
SALINITY SALINITY
TEMPERATURE TEMPERATURE <900Qﬁl<9ci g S ‘1
®.0o ©.Co ©.00
DEPTH ' DEPTH
D02 mZ
PH pH
L]
REDOX RELOX
A © - WAS €34 wela °
TURBIDITY , O 'IURBIDITY
& A\ seb /000 WA
75 ,
' ) l—q 0L+ 79
]




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms
- & 29 ot 29 I -
{o- Dewnts /. 00
20 1.99
2o - 3.00
4o .00
5o ‘ Svo
Go £.99%
70 7.0
NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,




CONDUCTIVITY CALIBRATION

INSPECTOR

PROBE S/X

l

DATE , r

|

|

CONDUCTIVITY CALIBRATION STANDARD .

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms
£ 800
0 (.99
30 | 3.00
LX) .00
s0 ( .00
bo .99
Zo 7,0 [}
NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance. 1




PROBE

/e FINAL CHECK-OFF

sertar nvo. G ZF1OAF

INITIALS
DATE
READOUT OOMPUTED VALUES NOTES
BESS;EDUCHVITY AETER CONDUCTIVITY DAt CJMA,y
ZERO/SPBN ZERO/SP. ,
= /Si /SPAN Settings
1.
SALINITY SALINITY
TEMPERATURE TEMPERATURE A % (7ot P <P
©.00 O.00o ©.00
DEPTH DEPTH
Do, Do,
pH pH
REDOX REDOX
a WAs (. (b
TURB ol TURBIDITY
0% > (.0
.qq '1 .

A?. oct »

29 oct 79.




CSTD CALIBRATION

Probe S/N éz ?( O K%

Date & Initial

Voltage or

Test Point Scope Picture DATA
. ) /[ mv
1. Current Regulator Dif Fers—a_ 29 ot 0
. f /1,27-
IAM
~ r2, 38
2. Voltage Regulator 4+ ~;'37
- 799
3. Chopper
4. Amplifier oK
5. Demodulator o (¢
6. Conductivity o (K

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity




e Wt

CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 Cs

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms
NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through

the conductivity head is a very low resistance,




PROBE

FINAL CHECK-QFF

SERIAL NO. QZ?I’CZ&Q

INITIALS
DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY et 28 19
BEFORE AFTER
zmy/spm ZERO/SPAN
0 \D'qﬂ °°° 1-"
SALINITY SALINITY.
TEMPERATURE, TEMPERATURE o 0% 176cH%7 P
&.00 O.00 .00
DEPTH _ DEPTH D'm{:l-,mr\ o ﬂeﬁ‘-uczf
< Pan A, ffodtt sp
Sov | 463 4,63
DO, DO,
pH pH
REDOX REDOX
1) ob
TURBID»QITY oo TURBIDITY | Set 2 -t weby
W ~et " et pd
d'.e) Rasing g:*eg' iy + G 1.000\")9? 70’
off 170 s v bd6 s€ 29 o¢
M"Jﬁo 00t “\c A O‘r,!c\
s




CSTD CALIBRATION

Probe S/N 4;223(12‘§<<
Date & Initial !é&g‘r 5’ Q

10.

Voltage or

Test Point Scope Picture DATA
- < i
DmFUQN* oy cemd
Current Regulator P S—— ok
' iz ek
i M .
Pd* $12,3¥
f
K
Voltage Regulator - 249 .
o»%pd' olIC i !
+ 19%
Chopper ol ‘
Amplifier bl
Demodulator
olC
Conductivity

Salinity 0-20 ppt

Salinity 20-40 ppt

Temperature

Turbidity

spad bk por duwys
CHAN D Hais BoARD  x 14 our m '

Dend'y

&4




CSTD CALIBRATION

Probe S/N Q,Z7/0/9

o

Date & Initial oct IS Da
Voltage or
Test Point Scope Picture

1. Current Regulator
2. Voltage Regulator
3. Chopper

PP plciu.fgg

toolep
4. Amplifier Goed
5. Demodulator
6. Conductivity
7. Salinity 0-20 ppt
8. Salinity 20-40 ppt
9. Temperature
¢‘ was oK Y.

10. Turbidity

R -
v .
J DATA

e




sEr1AL N0. 62710 1%

FINAL CHECK-OFF

INITIALS

DATE
READOUT COMPUTED VALUES NOTES
CONDUCTIVITY CONDUCTIVITY
BEFORE AFTER
ZEROASPEN ZERO/SPAN
SALINITY SABINVEL
&Y o%c i?a‘#ﬁ ¢
TEMPERATURE TEMPERATURE
©.00 000 0.00° Ok <b
DEPTH DEPTH COuL.DN*r Loy
e S Qovsfu:‘x e 170Kt rr =P
53 4772 Driehomtion. Rephocels 1704
Lt -
CEIDOR REPOR-
TURBIDITY TURBIDITY
e wutesuseadibe.




CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 Cs

Probe value will be obtained when probe 1s calibrated

Conductivity Probe Value
Milliohms
NOTE: Probe value can be obtained from either 514-A

C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain tha* the lead that is passed through

the conductivity head is a very low resistance,
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KINNETIC LABS INC SANTA CRUZ CA

IN-SXTU FIELD DATA GATHERING STATIO
MAR 81

KLI=81=1=APP=1=-11

6 8/8
NS+ SAN FRANCISCO BAV-DELTA.--ETC(U)

NL




*

CONDUCTIVITY CALIBRATION

DATE

INSPECTOR

PROBE S/X

CONDUCTIVITY CALIBRATION STANDARD

Model 500 CS

Probe value will be obtained when probe is calibrated

Conductivity Probe Value
Milliohms 30 oct 29
L J
o - {. 00
, .
: 2o : (-9
30 ) }.00 |
So ' £.00
6o G-00
20 7. 00
NOTE: Probe value can be obtained from either 514-A
C.S.T.D. Readout digital display or from Pin D
on the Recorder outlet with a digital volt

meter.

Make certain that the lead that is passed through
the conductivity head is a very low resistance.




SERTAL NO.

INTTIALS
DATE
READOUT COMPUTED VALUES NOTES Donns
OONDUCTIVITY OONDUCTIVITY 3v ok ?
BEFORE AFTER [ = ¥
ZERO/SPAN ZERO/SPAN
bﬁq /700
SALINTTY SALINITY.
| ] TEMPERATURE 3 TEMPERATURE St Zero
\ y / St Losks oK
DE;I% o0 DEPTH Set  Zeo
'/ ~
Lo, Do,
pH pH




, '~ CSTD CALIBRATION

Probe S/N J._Z?.( 22

Date & Initial

Voltage or

Test Point Scope Picture DATA
30 och+ 1%
[ Y
1. Current Regulator D FFRean—aa A
. - (2 .%0
1wt + (214

2. Voltage Regulator |R| - 7“”
ow & pX + u + 2.95

3. Chopper 'bl(
4. Amplifier o/

5. Demodulator Q’(

6. Conductivity

7. Salinity 0-20 ppt

8. Salinity 20-40 ppt

9. Temperature

10. Turbidity

it " aleaden s,







